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I. Some original Remarks on a Fariety of the Genus Acarus^ 
belonging to the Order Aptera, found on the IVings, ffc. 
0f a feathered Fly of the Order Diptera. By Mr. John 
S^ART, Optician. 

To the Editor of the Philosophical Magazine. 

A SHOULD not have thought myself very well employed in 
writing the followins^ particulars of so trivial a creature as 
I am anout to treat of, were it not with the view of drawing 
some new inferences, and even an unequivocal line of de- 
marcation between animalcula that arc of a perfect gene- 
ration and those which are not so, although they are 
often indiscriminately blended : and though I will not per- 
emptorily dare to dogmatically assert that the one in ques- 
tion is the ne plus ultra of nature's perfect beings, in a small 
way ; yet it is the utmost boundary I have seen, or evtm 
read of in those entomolo^cal writers who have given 
simple statements of facts only. I do not mean to include 
the animalcula infusoria iii this idea; for it is plain that 
nature's manner of perpetuating a species by mere v^etativc 
impregnation is essentially diflferent and distinct from sex- 
ual intercourse, or copulation ; although it may be urged by 
some (what I think is very doubtful), that the germ or ova 
^f the former is always shed or ejected in the water, &c.\ 
beforehand : but as the common pediculus, or louse, it is 
evident, is originally formed from the exudation of the 
skin, which vegetates, becomes vascular, organizes, and 
lastly animates, and assumes loco-motion (without a fa- 
Jthet, and is ihereiore sui generis) ^ this also may be the- 
^case with the creature of which I am writing, which may 
originally be produced in this way, as well as many others ; 
but after they have attained the capacity of propagating their 
species per se, provident nature, whose characteristics are 
simplicity and ceconomy, and who never makes use of two 
sorts of means where one will answer the intended end, 
may i^ave them to shift for themselves when capable. As we 
take away the leading-strings, when the child can walk 
Vol. 23. No. 89. Oct, 1805. A 2 alone ; 
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4 On a Variety of the Genus Acarus, 

alone ; so she may choose to diversify her manner of per- 
petuating these species, by leaving them to the impulses she 
nas planted in them. 

It is this manner of propagation in this species, to whiiih 
I have been an eye-witness, that emboldens me to think that 
this creature, though otherwise insignificant, is entitled to 
some distinction in that part of natural history called ento-^ 
mologyi and that from this source, it, being so small, though 
perfect, derives all its consequence. 

1 think it is pretty obvious that this secret diversity of 
our grand pai'tnt^ from whose inexhaustible source w^ are 
continually extracting fresh information, is the cause of 
different opinions in various writers upon the several branches 
of natural philosophy ; because, if one man shoxild see s^ 
creature produced by vegetative impregnation only, which " 
anotlier knows to be produced by sexual commerce, and 
each should be ignorant of the other means, they will rcci-r 
procally contradict each other ; while a knowledge of both 
h^rraoni^es the whole, without hypothesis or concession; 
and in several species of insects one male impregnation will 
pa^s through, or ,«ierve for, several generations. The crea*- 
ture before us is one. of the multitude of examples whicl^ 
proves that our common parent is no less wonderful, but 
much more profuse, in her smaller than in her greater pton 
ductions ; which affotds a presumption, that were pur optics 
commensurate to the task of viewing her exquisite wprka 
to perfection, there may exist a part' of her diversified 
chain of animated beings as much more minute than the 
4nimalcuU we are familiar with by means of our natural 
oi:g4ns, as they are inferior in size to the elephant, the sup- 
posed extinct specie? of the manpnioth, or tbe more c}oubt;t 
|ul krakeri itself. 

. And though their vital spark ■ s pent in narrow boundsj^ 
They feel each speculator's philosophic wounds. 
When calmly they're impal'd alive to feast his eyfcs, 
(Regardless of their agonizing throes and sighs,) 
And pain aa much, at death, as when ^. giant dies I 

In the instance now before us we have indubitable proof 
of identical existence, distinct and separate volition, with 
a capability of performing all the voluntary, as well as in- 
voluntary functions^ of life, together with the oeconomy of 
perpetuity by propagation, &c. &c.; which, in my ideas, 
constitute the creaturp in question, at least in this stage of 
life, as distinct from the merely impregnated existence a^ 
^be animated from the vegetative creation, and therefore 
lustly entitled to a place in the sentient list of nature's ani-^ 
' ' ' msued 
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On a Variety of the Genus Ac&rus. i 

mated works. And in this particular I tWnk a natural line 
of demarcation between the monads of matter, organic par- 
ticles, or first rudiments of future being, and distinct be- 
ings, is qiiite apparent. 

For it is not the oscillatory motion of the semen mascu- 
linum, the attractive and repulsive motion of some of tho 
animalcula infusoria, or the rapid vegetative growth of 
the mutilated pans of these semi-animated creatures called 
polypi, that so properly consiitutes life, consciousness, and 
perfect being ; but predilections, volition, propagation of 
ftpecies, &c. are prnnary characteristics of being : and from 
these criteria we ought, d posteriori, to draw our inferences 
of different degrees or moaes of existence, because they are 
so much more satisfactory than the indefinite one of loco- 
motion, or any other of the non-naturals. 

From these particulars I infer that this creature is neither 
larva nor infusoria, but a perfect insect ; because the one 
cannot propagate, and the other is not begotten by an iden- 
tical parent. And it is plain that it differs very essential! v 
from the animated moleculse or organic monads, or parii- 
cks of the semen masculinum, which are rather the primitive 
rudiments of future beings than beings themsel ws. 

It is as far back as May 1 803 since I first made iht 
discovery of these insects ; but, as I would not imperti- 
nently oDtrude every trifling discovery u{>on the world, lest . 
it should have been published before (and I despise plagia- 
rism), 1 have let it lie by ever since, that I might inform 
myself of this circumstance did it exist; and by this for- 
bearance I have discovered that there are as many as five- 
and-thirty varieties of this 'genus, known in the Linnaean 
catalogue, chiefly distinguished by the numbers and length 
'of thorns, or hairs, which issue from their posterior part^. 
But of this variety no particular mention is made hy that 
great man, that I can learn; and this, together with some 
original rewiaiks, which my attention to the subject has 
enabled me to make, seems to justify the present obsetva- 
tions. 

In the year and month above mentioned I happened to 
catch a feathered fly of th$ order diptera, vvhieli curiosity 
prompted me to reserve for the microscope, with a view of 
examining its beautiful plumage, or feathers, with which the 
legs are plated or covered, and the wings striated and bor-. 
dered : each wing has six of these striae of delicate fimbriated 
feathers, and fimbriated with a border of the same, issuing 
out at an angle of about thirty degrees from their source: th« 
other part of the wings is reticulated by veins, so as to ap- 
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6 On a Variety of the Genus Acarm. 

pear like fine gauze. The whole fly about the size of the 
common gnat. 

Upon a minute examination of the plumage^ &c. I ca- 
sually discovered the subject of this pap^r : whereupon I 
took a deeper magnifier, wbich enabled me to see that every 
part abounded with them, and that the one I first saw v^as 
not an accidental visitor, but that they were the common 
vermin with which this fly is infested j which indeed is 
no great wonder, when it is considered that far less creatures 
have some peculiar tormentor ; for even that notably dis- 
gusting pestilence the louse is not exempt, but is oyer-ruil 
at times with his pediculi, in return for the compliments he 
pays to some of us *. 

The object of my pursuit was now diverted from the fly 
and his plumage to his incumbent tormentors,' which I soon 
discovered to be of the oviparous kind, and that some hun- 
dreds of the ova were scattered over, one wing, several of 
\\hich I saw drop off the parents while they perambulated 
their prey, which were afterwards nidified, or hatched. 

I should have observed before, that the eggs of this insect 
are never incubated at all, but instead thereof the parent 
literally clothes herself with them ; for by means^ ot some 
kind of mucilage, which cither exudes from the parent, or 
with which the ova are covered, they firnily adhere to her : 
but it is most natural to suppose this supply is from the 
parent, by which means the ova are brought to perfection ; 
and as this mucus is absorbed they harden and fall off; after 
which, in a few days, a development takes place. And here 
the agency of the sun is of essential service, as it npt only 
very much accelerates their maturity, but also stimulates the 
full grown to fulfil the great purpose of nature, which they^ 
like the canine breed, perform posterior wise. But I never 
saw the least propensity to this act 'until they were placed 
in that situation, Nixr any of the eggs hatched anterior to 
this : but all their motions were slow and languid heretofore; 
whereas now they became reanimated, with the greatest 
promptitude imaginable,, running about with amazing cele- 
rity, 8cc. The rotundity and semi -transparency of their 
bodies gave them the appearance of moving prolate sphe- 
roids, ot moistened ichthyocolla, and quite as clear through- 
out ; for, like all insects, their blood is as limpid as distilled 
water, so that there is no impediment to the sight. And 
as tlie microscope I applied them to magnified several thou- 

♦ Thus a distinct species of pulex, gorged with a serrated collar, is found 
on the mouse iT-aod all creatures have some kind of vennin. 

sand 
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On a Variety of the Genus Acarus. 7 

sand times^ they appeared as large as walnuts^ and I could 
distinguish every part with ease. The ova, or eggs, were 
also seen as large as kidney beans, and look^ like polished 
mother-of-pearl ; and, owing to the solar rays, as finely va- 
rie||ated, with all that soft delicacy of prismatic tint so pe- 
culiar to that shell. 

The legs of these insects, which are ei^ht in number, are 
so small m proportion to the bulk of tneir bodies, that if 
the creatures happen to fall from any eminent part of the 
fly, upon which they feed, and eet upon their backs, they 
are as unable to recover their reet as a tortoise ; partly on 
account of their want of the vertebral joints or spmes, and 
partly from the inconsiderable weight of their legs to form 
a counterpoise. But what they are deficient in in these re- 
spects is by provident nature compensated for by their in- 
genuity and address, as is plain by their taking advantage ^ 
of any adventitious opportunity tor their relief that may 
present itself, and whicti they have the sagacity to improve 
and make subservient to their present convenience : for, 
each lee being composed of four articulations terminating 
in a double talon, they catch^hold of as many of their young 
as are adequate to form a sufficient weight of lever, when 
properly applied, to restore them ; to which purpose they 
place them all on one side ; and so completely counter- 
act the weight of their bodies, and recover their lost po- 
sition. 

The facility and address with which they wield six or 
eight small ones (quite as easily as a man can a walking- 
cane) not only argues great strength of body but great in- 
genuity also ; while the infant tra)e appear to sympathize 
with the incumbc;nt parent while in that supine posture ; 
who no sooner falls than she is surrounded by these little 
auxiliaries, each of which places itself on some part of the 

Earent, as if emulous to assist (and it cannot be to suck, 
ecause they are not of the mammalia class). Thus we 
may see in an insect, which in its first development is not 
more than a sixteenth part the size of a small grain of sand, 
and in its mature state not bigger than the grain itself, all 
those powers of instinctive motion that can be found in one 
ever so large or noble. 

Of how small worth, then, are the attainments of nine- 
tenths of the human species, who perform a dull, umnean- 
ing, sensual round bi unconscious mechanic actions, as 
they feci themselves impelled by instinct, not one of which 
is superior to those of these oeings, whom they destroy 
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f On a Colour for marking the Ends of Cotton 

•wilhmit knowing such creatures had an existence ! (T oUnit 
the black catalogue of their fiiiilts.) , 

Then what is life ! what' all its functions too ! 

When largely g!v*n to mefe ephemeral — 

The ammatrog f>ow*r w wondrous cheap ! 

Or much our parentis largess is unknown I— 

Your boast (preheniinence), vain man, forgo. 

Or bludh,ana turn this gift to more account. 

For if the thinking man is cen^or'd thus, 

y\nd c*en outrivaU'd by a very mite, 

What shame awaits the drowsy sonsulist. 

Who eats, drinks, sleeps, and toys ; then dies a fool 1 

If these particulars should be thought of sufficient mcr-* 
tiient to entitle them to a place in your vehicle of philoso-* 
phical information, by laying thetn l^efore the pub)ic you Will 
confer another favour on, sir, your already obliged 
215, Tooley-6treet, Servant at commartid, 

August 10, 1805. John t)NART- 

ExpluTiation of the Plate. 

. Fig. 1. (Plate I.) Back view of the acarus, with the ova 
attached : also two young ones, showing the comparativ* 
size of them with- a full grown insect. 

Fig. .2. Abdominal view, showing the manner in which 
the legs, &c. spring from the sternum and belly : also the 
comparative length and: usual number of hairs which issue 
from the posterior parts,-*-iQ general about thirteen or four- 
teen. 



II. Oft a Colour for marking ihe Ends of Cotton or Um^m 
Cloths capalle of resisting the Opaatians of bleachingy 
and likewise the most complicated Manvfacture of printed 
Cloths J uithout extending beyond the Limits (f the ori^ 
ginal Impression. By JVL Hauffman *. 

JL o obtain a colour proper for marking cloths of every 
kind, it is necessary that no substanpe or drug soluble in 
alkaline leys should enter into its composition. It is equally 
requisite that the substances intended for any compo- 
sition whatever should not turn white when combined with 
oxygen; and that they should remain indissoluble in acidd 
of the strength required for bleaching, as well as for the 
preliminary operations in the fabrication of printed clothsr. 
Colours composed . with drying oils cannot, therefore^ 
in my opinion, be employed for this kind of marks, her 
^ause they are not only liable to be attacked by alkaline and 

•^••'*' • .* From the An7iaUs de Chinie, No. 158. , 

saponaceottSr 



Digitized by VjOOQIC 
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. Saponaceous leys, but bccausd in drying slowly they run, 
and very often occasion spots. 

If those composed with spirit- varnish were even not 
jBittended with the inconveniences of speedy evaporation and 
desiccation, still it would be as improper to employ them 
as the preceding, because turpentines and resins are vtxy 
easily transformed into soap. Nor can gum -copal be used 
for colours for marking, because it is detached from tho 
stuff by mere ebullition m water. 

By employing oil of turpentine, which evaporates and 
dries less speedily than alcohol, I have succeeded in obtain<« 
in^ a black composition, which to me appeared capable of 
bcm^ used with advantage for marking cloths. It is made 
by dissolving slowly in oil of turpentine, in a sand-bath^ 
continually stirring it, a quarter of its weight of asphal- 
turn, or bitumen of Judea, broken into stnall pieces, and 
afterwards mixing with it as much as possible of lamp* 
blacky or black produced by any mineral substance what- 
ever, highly coloured, and in very fine powder; either car* 
boret of iron, sulphuret of lead, or any other. The colour 
will be obtained more or ?css thick according to the pro- 
portions of the oil of turpentine and bitumen ; \i will mark 
exceedingly well without running, observing the just pro- 
|)onions, and diluting it with a new portion of oil of tur- 
pentine, if while it is in use it acquires too much consist- 
ency. This bituminous colour bears equally well the action 
of alkaline leys and of oxygen, and resists all acids of a 
certain strength. 

Finding it unnecessary to continue the trials of oilv co- 
lours, lundertook the aqueous exi^erimenis in the follow- 
ing order : 

Exp. L I dissolved in four ounces of water one ounce of 
-sulphate of mancjanese, deprived of its water of crystalliza- 
tion, such as IS obtained by procuring the oxvgrn gas of the 
black oxide of manganese, by means of sulphu'^ic acid, and 
by increasing the violence of the lire to .vartls the conclusion 
of the operation, f^o as to ignite the retort. This solution 
was thickened with a dram of line gam-dragon in powder, 
and coloured with lamp-black, to render the accuracy d 
the impression more visible, which is executed very easily 
\vith tins black, saline, metallic massj of which, how- 
ever, no use can be made, excepting the ends of the 
marked cloths b^ plunged into alkaline ley, without pre- 
viously passing it through water, to take away the saline 
matters. The ley may be made with jx^tash or soda, iu 
the proportion of one part of alkali to from nine to twelve 
parts qi water : it may be used in the state of carbonate, or 
8 ' rendered 
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rendered caustic with half a part of quicklime. The pre* 
cipitation of the oxide of manganese frommarks^ by one 
or the other of these alkaline leys^ will take place (allowing 
for its coloration by the lamp bl^ck) under the colour of a 
yellowish white, which will gradually turn brown by the 
attraction^of the oxygen of the atmospheric airl The al- 
teration of these maiks to brown will tate place very spee- 
dily, and even with a stronger intensity, approaching to 
black, if you bleach by means of an alkaline oxygenated 
muriatic ley, the cloths, the ends of which have been 
plunged for a few minutes into any kind of alkaline ley 
whatever. Tvhese marks of brown oxide of manganese re- 
sist, not only all. the processes of bleaching, and all acids 
of the strength required by them, but likewise the more 
complicated processes employed in printing cloths. 

Exp. II. Had not acetic acid more affinity for manga- 
nese than for iron, and were it not disengaged as easily 
from acetate of manganese as from the acetic sohition of 
iron,, by evaporation and desiccation, inalterable marHs 
might be procured in the most simple manner, by causing 
the oxide of manganese to adhere to stufls by means of 
acetic acid, and afterwards exposing that oxide to the at- 
traction and saturation of the oxygen of the atmospheric 
air. The acetic dissolution of manganese may very 
speedily be obtained by mixing, in suitable proportions^ 
acetate of lead with a solution of sulphate of manga- 
nese; but as this acetic solution possesses ^o advantage 
over the sulphate of manganese for marking stuffs, as it is 
necessary J. before it can be used, to subject it in every re- 
spect to the treatment described in Exp> I., and as it is 
much dearer, it is not adviseable to employ it. 

Exp, III. Two ounces of sulphate of manganese dis- 
solved in eight ounces of acetic solution of iron, concen- 
trated to twenty degrees, furnish, when thickened with 
one-fortieth part of gum-dragon, a deep yellow colour, 
which gradually turns to a brown if treated exactly in the 
manner described in Exp. I. The acetic solution of iron 
affords for the rest no other advantage than that of causing 
the* colour of the marks to dry rather more^peedily 5 for the 
oxide of iron dissolves more or less rapidly in acids, in pro- 
portion to its state of oxygenation or oxidation. I prefer 
gum -dragon for thickening marking colours to the oth^r 
gums and to starch, because those substances weaken the 
colours too much by their interposition : if, however, in 
the marking of coarse cloths, gum-dragon should be at? 
tended with any difficulties, it would then be necessary tg^ 
have recoiurse to starch. . . 

Exp. 



Digitized by VjOOQIC 



or Linen CUdhs capalk (^ resisting Bleaching, ffC4 1 1 

Exp. IV. If^ in the disengagement of oxygen gas from 
a mixture of black oxide of manganese and sulphuric acid, 
care be taken not to push the fire to incandescence, the 
saline resklue is blackish ; but with a violent heat it turns 
to a yellowish white. On dissolving this residue you se- 
parate from it, by washing, an oxide of a dark gray, which . 
acquires the consistence ot paste on the filter when deprived 
of the aqueous vehicle. On mixing this gray paste-like 
oxide with ever so small a quantity of water, thickened with 
gum-dragon, -and printing with it, you obtain marks of an 
extremely dark gray, which dry very speedily. Tliis gray 
colour cannot be removed by water, though it may not have 
been steeped in an alkaline ley : it is so tenacious and unaU 
terable, that it withstands not only the action of all the 
acids of a certain strength, but likewise all the processes of 
bleaching, as well as the most complicated faorication of 
printed stufis, without attracting the colouring parts of any 
dye whatever. 

Exp. V. Were it not for the apprehension of weaken* 
ing a little the place where the stufis are marked, eoual parts 
of a mixture of the above-mentioned m-ay paste and a nitro^ 
muriatic solution of tin, charged with one-fourth part of 
the metal, and thickei^ ,with gum-dragon, might ne em- 
ployed with advantage. This colour is equally unalterable 
with that of the preceding experiment, and it possesses the 
additional advantage of attracting, by its oxide of tin satu- 
rated with oxygen, the colouring parts of any dye whatever, 
and turning to dark brown in dyeing with madder. I shall ' 
observe on this occasion, that, by this madder- dye, the 
colours of marks produced by oxide of manganese^ satu- 
rated with oxygen, turn tg a dark brown approaching to 
black, whereas in a state Jess oxygenated they assiune shades 
more pr less different. However, in all these circumstances 
it is necessary that there, should be as much metallic oxide 
as possible, without which you obtain only light tints of 
various other colours. 

Exp. VI. Seeine that many insoluble metallic oxides ne- 
vertheless acquire the property of adhering to stuffs by means 
of acids, I resolved to try if the same was the case with the 
precipitate of manganese saturated with oxygen. For this 
purpose I dissolved one part of sulphate of manganese in six 
parts of water; and afterwards proceeding with the precipi* 
tation to the point of saturation with a caustic alkaline ley 
composed of half apart of quicklime, four parts of water, 
and one part of calcined potash of commerce, I obtained a 
. precipitate of a yellowish white. 1 then added to the whole 
aqueous mass a sufiicient quantity of oxygenated muriatic 
3 alkaline 
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. alkaline ley till tire precipitate was completely saturated with 
oxygen^ and its brown colour ceased to increase in inten 
eity. Then collecting on a filter the precipitate, or brownf 
oxide of manganese, I let it stand tHI, by the loss of water^ 
it assumed the consistence of paste. . This brown paste 
mixed with half its weight of acetic acid, a* highly concen-^ 
trated as possible, yielded oniy a weak browniah tint j and it 
continued the same after the addition of any of the three acid9> 
sulphuric, muriatic, and nitric, weakened with water* I ob- 
tained a result not more favourable on mixing a part of the 
above-mentioned brown paste with an equal portion of acetic 
solution of iron, marking twenty degrees on the areometer 
tor saltpetre, and thickened with gum-dragon. This aceti<i 
solution of iron, containing only the quantity of oxygen 
necessar)' for the solution o\ the metal, seized, by a much 
stronger aflSnity, the excess of the oxygen of the brown 
oxide of manganese, which was afterwards completely dis- 
solved in its turn; and from the whole resulted a mixture 
of solutions of two different metalg of a reddish yellow co- 
Wur, very deep, and transparent : which confirms the ob* 
servation, that a saturated metal requires less acid for itd 
solution than if it were in a contrary state ; and that> 
being then provided with an excess of acid, this solution> 
saturated with oxygen^ is capable of admitting a portion of 
another metal without being disturbed. This mixed solu- 
tion of two metals yielded me only a rust yellow, which 
diluted sulphuric acid carried away entirely at the expiration 
of a time rather longer than that required to remove a less 
oxygenated rust yellow. To obtain from these tw6 metallic 
solutions a marking colour impossible to be effaced^ it was 
' necessary to steep the marks iot some minutes in an-oxy* 
genated muriatic alkaline ley, in order to precipitate, and 
to saturate with oxygen the oxide of manganese. By the 
mixture of another half part of the brown paste of manga*^ 
nesewith two partsof the solution of the two metals, this new 
portion remained unaffected, and disturbed the whole. This 
turbid mixture being thickened, yielded only a faint brownish 
^ tint on the stuff, aiter remaining a considerable time in di* 
luted sulphuric acid. ' . . 

By means of the muriatic solution of tin, which posf 
jesses the property of seizing the oxygen' of various sub*» 
Stances, vegetable, animal, and mineral^ and- which-, for ' 
this reason, may be . advantageously employed in dyeing, 
as well as in the manufacture of printed stuffs, the darkest 
.oxides of manganese and of iron are deprived of c;olour,and" 
instantly dissolved; which demonstrates the more powerful 
affinity of tin for oxyjen than of manganese- ariroit; 
\ . " ' Note* 
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Notcn No apprehensioo need be entertained respecting- 
the effect of steeping marked cloths in an alkaline ley; it 
is an pperati^n which is speedily performed without aayt 
perceptible loss of potash or of socla, if you first proceed to 
wash with ley, for which purpose that which is left may bo 
again employed. If, conformably to the practic*; 1 have 
followed for a number of years, the alkalies for leys were 
made caustic with quicklime, a great quantity of soda and 
potash would be saved, and at the same time a superior 
effect would be produced. 



III. A Varnish which preserves Vessels made of Copper or 
other Metals from the Action <f Acids of a certaitk 
Strength. By M. Hauffman*. 

Jl o obtain from copal a varnish fit for this purpose, of a 
whiteness and transparency resembling water, it is necessary- 
to employ copal reduced to a very fine powder, and to expose 
it, with twelve parts of fine oil of turpentine, for some hours, 
or till it is completely dissolved, to the moderate heat of a 
sand-bath, in a capsule of glass, stone, or porcelain ; ob- 
serving to stir the whole very often with a glass rod. It is 
at the moment when it bejjins to acquire the consistence 
of syrup that the total dissolution of the copal takes place, 
hy means of the stirring, which is facilitated by the occa-. 
sional addition of a small quantity of oil of turpentine to, 
replace that which evaporates. Three-fourths of the oil of 
turpentine which are lost by the evaporation in open vessels, 
may be saved by making the solution in a long- necked 
matrass, exposed to a sand-bath a sufficient time to com- 
plete the dissolution of the copal, shaking it at the same 
time verv frequently. The varnish obtained by one or the, 
other of these methods turns of a yellowish colour if the. 
Jheat be too violent; and as i^s application would be difficult 
when its consistence too much resembles that of honey, it 
is adviseable, instead of diluting it with oil of turpentine,' 
to mix it with one^fourth or one-fifth of its weight of aU 
cohol J taking care not to put more than is necessary, i'ot 
an excess would turn it to a milky white by the precipita , 
tionof part of the copal, which admits into solution with it 
only a pertain quantity of alcohol without being precipi* 
tated. Vessels of copper. Or of any other metal, may re- 
ceive one, two, or three coats of this varnish, and ought 
itacb time to be thoroughly dried ini an oven; after which- 

• From, the Annales de Chimie, No. J 58. 

they 
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thev bear extremely well to be washed with boiling water, 
ana are capable of resisting a heat of a still more elevated 
temperature without losing the varnish ; but at all events 
care should be taken not to rub the vessels with sand^ or 
any other hard bodies. 

J V. New Method of extracting raw Sugar from the 
Beet-root. i?y ilf . Achard *• 

J- HE beet-roots, properly cleansed, must be subjected to 
the press, by which a thick juice of a dark colour will be 
obtained ; which, besides sugar, contains also albumen, ex<^ 
tractive matter, and other substances, which must be sepa- 
rated before sugar can be obtained. In this separation con- 
sists the principal part of the process. 

In a tm or tinned copper boiler mix 100 pounds of the 
juice of the beet-root with three ounces six drams of sul- 
phuric acid diluted in one pound of water, and immediately 
pour the matter into vessels, in which it must be left stand- 
ing twelve, eighteen, or twenty-four hours. Twelve hours 
are sufficient, but it cannot sustain any injury in twenty- 
four, as the acid prevents any alteration of the juice. To 
separate the sulphuric acid, incorporate with the juice seven 
ounces and a half of wood ashe^, and afterwards two ounces 
six drams and a half of lime slaked with water. The sul- 
phuric acid coagulates the albumen , and the ashes, with 
. the lime afterwards added, separate the acid in the form of 
a salt not very soluble. Indeed, it is a well known fact, 
that in the manufactories of raw sugar in the West Indies, 
as well as in our sugar-houses in Europe, lime is employed 
to promote the separation and crystallization of sugar* 

Whis this operation has been performed, it is necessary 
to clarifv the juice of the beet-root ; for which purpose it is 
removed into a boiler, set in such a manner that the fire 
can act only on its bottom. The fire is increased to a de- 

f-ee approaching to ebullition without stirring the liquid, 
he fire is then extinguished, and the scum is taken off as 
fast as it rises, in the form of large black flakes. The li- 
quor is afterwards passed through a wooden strainer, taking 
the precaution not to shake it too much, lest the sediment 
should be mixed with it, and stop the pores of the strainer. 
The scum and the dirt left upon the filter serve as food for 

The juice, thus clarified and filtered, is poured into a 
boiler^, with a flat bottom, to the height of only six inches, 

* From Neues Journal dtr Chemie, 

and 
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ahd Is then evaporated with a brisk fire. By this method 
the juice is prevented from being converted into a mucoso* 
saccharine hquid, which resists crystallization. 

When, by evaporation^ the lic|uid is reduced to half its 
quantity, remove it into vessels^ six fe^t high and six inches 
wide, having a cock at the distance of six inches from the 
bottom ; and there let it remain two or three days. In this 
interval the juice deposits the rest of its impurities, and 
especially the gypsum which it retained. At the end of 
this time draw on the liquid, and pour it again, but only 
to the height of three incnes, into the evaporating copper, 
and proceed to thicken it by a fire, gradually aiigmented to 
ebullition. In proportion as the sugar becomes concen- 
trated, care must be taken to diminish the fire, to prevent it 
iirom burning, which would render it quite unfit to be con« 
verted into loaf sugar. When the juice has acquired the 
necessary consistence, the fire must immediately be taken 
from under the boiler. In half an hour pour the juice, thus 
boiled to a due consistence, into cones or moulds, the points 
of which are covered with a piece of linen cloth, and into 
which has been put a small quantity of sugar-candy broken 
into coarse pieces ; after which remove tne moulds into a 
place whose temperature is between ten and twenty degrees 
ojf Beauflaur*s thermometer. When the different operations 
have been well executed, the greatest part of the sugar is 
crystallized in the space of twenty-four hours. If it is 
boiled too much, the whole is converted into a granulated 
mass, the interstices of which are filled with melasses. 

When all the suMr is well crystallized, uncover the point 
of the mould, and place it over an earthen vessel, that the 
melasses may drain off: this, according as the juice is more 
or less boiled, requires three or four weeks. The sugar 
remains in the moulds, of a yellow colour, more or less 
white, and in crystalline grains, of a larger or smaller size, 
according to the success of the process. 

M. Achard, with a view to save time, and to dispense 
with the necessity of employing vessels for Settling, made 
an alteration in this method, which he at first followed. To 
the juice, when half evaporated, and gently boiling, he 
added, for 1,200 pounds of the roots, five quarts of skimmed 
milk, and a little afterwards one quart of vinegar^ and in 
this manner effected the second clarification immediately 
in the boiler. 

By the process of refining, all the products furnished by 
West India sugar may be obtained frotn this sugar of beet- 
root, and by claying it may be rendered equally white. 

V. ji?i 
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v.. An experhnenlal Essay on Salt as a Mamire, and as 
a Condiment mixed uuith the Food of Animals. By the 
Rev. Edmund Cartwright, of If^olurn*. 

Were the beneficial effects of salt as a manure to be 
once fairly ascertained, there can be no doubt but the wis- 
dom of the legislature would devise gome means. by which, 
without prejudice to the revenue^ the farmer might apply 
it to the purposes of agriculture. 

At present the use of salt as a manure is a subject on 
which the public opinion is mttch divided : its advocates, 
reasoning from the strjfc ing effects of salt water on the 
jnarshes which are titSwionally irrigated by the sea at 
spring tides, conclude that the fertilizing virtue of such 
irrigation is owing to its saline quality, without taking into 
consideration the quantity of animal and vegetable matter 
which sea water J^pjafticularly near the coast, and where 
rivers disembogu^themselves) must necessarily hold in so-* 
Jution. , * 

Those who maintain a contrary opinion, considering salt 
xnerely as an antiseptic, satisfy themselves that it is impos- 
sible that any thing can be friendly to vegetation which re- 
tards putrefaction ; a process indispensable in substances 
that are to be the food of plants. To get over this diffi- 
culty, it has been conjectured, nay, there have not been 
wanting those (and of great name too) who have even atr 
tempted to prove, that salt in small quantities accelerates, 
as in large quantities it is known to resist, putrefaction ; a 
doctrine to which, however, I shall not willingly yield my 
assent, till I can be persuaded that effects are not, in all 
cases, proportionate to their causes. The operation of 
^ver]^ cause is, and must be, uniform ; and wnen, to ap-r 
pearance, it is not so, some other cause obtrudes itself, 
too' subtile for our observation, which, operating at the 
Mme time with the primary cause, joins in giving a result^ 
>vbich not being able to accoupt for^ we consider as ano- 
jnalous. 

That theorists should be at variance with each other i^ 
not to be wondered at; for, having the wide field of ima-» 
gination J^id conjecture before them to expatiate in, it U 
jrca^onable to conclude, indeed it is unavoidable, that some 
of them must lose their way. But what shall we say to the 
ditf^reemeat and iptconsist^tpcy which prevail ojx this «ub.- 

r 

♦ From the CommtiAic/ztions to the Boafrd ttf AgT^cnltwre^ whldi adjudged 

to the author t}^g^OMdal&artkis.e084(^.:. ;. . _ .. .i. . . ? 

ject 
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jeet amongist practical formers ) Nothings indeed^ can be 
more contradictory than the diflferent reports that have beea 
made on the effects of salt, as a manure^ by those who have 
even brought it to the teat of actual experiment. As their 
is no reason to question the veracity of the reporters^ we 
must look for the grouhds of their disacreemefU im some 
predominating circgnistance or other^ wnich at the lime 
escaped their observation. Indeed, the success or failure 
of an agricultural experiment depends so frequently on 
causes which camj^eitber be controlled nor foreseen, an4 
so foreign from those whiph were expected to operate, that 
it is not to be wondered at if the repetition of the very same 
experiment gives oftentimes a ^j0kmmi result. 

As it is not the business of this paper to support a theory^ 
but to detail what has been practised ; not to contend for 
an opinion, but to state facts; the few observations which 
may be hazarded will be such onl^ as are required merely 
in explanation of occurrences as they ai^e. I shall endea- 
vour to give, therefore, as simple a relation jw possible of 
the experiments I have tried, to ascertain the advantages or 
disadvantages which may attend the use of salt as a manure^ 
and also when mixed with the food of animals. 

It may be necessary, first of all, to premise, that the soil 
on which my experiments were tried is a ferru^nous sand, 
brought to a due textuiie and consistence by a liberal cover- 
ing of pond mud. Of this soil, in its improved state I 
mean, by the accession of pond mud (for, hav'mg been used 
merely as a nursery for raising forest trees previous to these 
experiments, the nursery-man had not thought it necessary 
to make use of any other manure), the following is the 
analysis : 

Graani. 
400 grains gave of siliceous sand of diflferent degrees 

of fineness about - - ^ 280 

Of finely divided matter, which appeared in the form 

of clay - - «- - 104 

Loss in water - - - - 16 

400 

The 104 grains of finely divided matter contained of 

carbonate of lime - - - 1^ 

Of oxide of iron - - - - 7 

Loss by incineration (most probably from vegetable 
decomposinff matter) • - • 1 7 

The remainder principally silex and alumine. 
VoL 23. No. 89. Oct. 1805. B ^ Thfere 
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There were no indications of either gypsum or pho&phate 
oflimq. 

It will appear from the above analysis that these experi- 
ments could not perhaps have been tried on a soil better 
jtdapted to give impartial results ; for of its component parts 
there is no mgredient (the oxide of iron possibly excepted) 
of sufficient activity to augment or restrain the peculiar 
energies of the substances employed. 

On tlie 14th of April 1804, a certain portion of this soil 
was laid out in beds one yard wide and forty long. Of 
these, twenty-five were manured (the first excepted) as fol- 
lows : 

No. 1. No manure. 

^. Salt, -J. peck. 

3. Lime, one bushel. 

4»- Soot, one peck. 

5. Wood-ashes, two pecks. 

6. Saw-dust, three bushels. 

7. Malt-dust, two pecks. 

8. Peat, three bushels. 

9. Decayed leaves, three bushels. 

10. Fresh dung, three bushels. 

11. Chandler's graves, nine pounds. 

12. Salt, hme. 
1 13. Salt, lime, sulphuric acid. 

14. Salt, lime, peat. 

15. Salt, lime, dung. 

16. Salt, lime, gypsum, peat. 

17. Salt, soot. 

18. Salt, wood-ashes. 

19. Salt, saw-dust. 

20. Sah, malt-dust. 

21. Salt, peat. 

22. Salt, peat, bone-dust. 

23. Salt, decayed leaves. 

24. Salt, peat-ashes. 

25. Salt, chandler's graves. 

On the same day the whole was planted with potatoes, 
a single row in each bed ; and, that the general experiment 
might be conducted with all possible accuracy, each bed 
received the same number of sets. 

On the 14th of May, a few days after the plants ap- 
peared above ground, the whole was carefully examined, 
and the comparative excellence of each row (as far at least 
as could be judged of by appearances) was" as carefully re- 
gistered. 
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when used singly. 
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gisiered. The best row was decidedly No. 7, malt-dust, 
after which they followed as under : 
No. 11. Chandler's graves. 

16. Salt, lime, gypsum, peat. 
Qb. Salt, graves. 

80. Salt, malt'-dust. 
9. Decayed leavet. 

4. Soot. 
. fi. Salt. 

1 . No manure. 

5. Wood-ashes. 
8. Peat. 

13. Salt, lime, >sulphuric acid. 

14. Salt, lime, peat. 

17. Salt, soot. 

18. Salt, wood-ashes. 

21. Salt, peat. 

22. Salt) peat, bone-dust. 

23. Salt> decayed leaves. 

3. Lime. 

6. Saw-dust. 

10. Fresh dung. 

12. Salt, lime. 

15. Salt> lime, dung^ 

24. Salt, peat-ashes. 

19. Salt, saw-dust^ 

On the 28th of May, fourteen days afterwards, the ap-* 
parent vigour of the plants was in the following order ; 
No. 7. Malt-du^. 

11. Chandler's graves. 

4. Soot. 

8. Peat. 

16. Salt, lime, gypsum, peat. 

17. Salt> soot. 

20. Salt, malt-dust* 

21. Salt, peat. 

23. Salt, decayed leaves. 

25. Salt, graves. 

1. No manure, 

2. Salt. 

5. Wood-ashes* 

9. Decayed leaves. 

13. Salt, lime, sulphuric acid. 

14. Salt, lime, peat. 

18. Salt, wood-ashes. 

24. Salt, peat-ashes. , ^ , 

B 2 ^^t Fresh 
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10. Fresb di|ng. 








3. Lime. 








22. Salt, peat^ bone-cbsrt. 






S 


19. Salt, saw-dust.. 


' 






15. Salt, lime, dung. 








\$. Salt, lime. 








6. Saw- dust. 


- ' 






On the 21st of September the 


potatoes were taken up. 


when the produce of each row was in 


succession as fol- 


lows : 








No. !?• Salt and soot producec 




- 


a4o 


1 1 . Chandler*s graves 


« 


^ 


«20 


18. Salt, wood-a^hes 


« 


- 


317 


16. Salt, gypsum, peat, liitie 


- 


301 


15. Salt, lime, dung 


• 


" 


199 


«. Salt 


- 


«• 


198 


25. Salt, graves 


- 


^ 


195 


4. Soot - - 


. 


. 


192 


lo. Fresh dung 


. 


- 


J9S 


20. Salt, malt-dust 


. 


• 


J 89 


5. Wood-ashes 


-. 


-s 


i87 


S3. Salt, decayed leaves 


* 


^ 


187 


24. Salt, peat-ashes 


- 


h- 


185 


7. Malt-dust 


,. 


^ 


.184 


14. Salt, lime, peat 


u 


- 


183 


1 9. Salt, saw-dust 


« 


- 


180 


22. Salt, peat, bone-dust 


• - 


W ; 


178 


9« Decayed leaves 


-. 


• 


175 


13* Salt, lime, sulphuric 


acid 


- 


1.7s 


21. Salt, pe^t 
12. Salt, ime 


•F 


- 


171 


• 




.167 


8. Peat 


- 


.- 


159 


1. No manure 


. 


' -.' 


157 


6. Saw-dust 


^ 


. - 


, .155 


3. Lime 


. 


»• 


.150 



The foregoing table furnishes many particulars worthy 
'>f observation. In the first place it is remarkable, that of 
ten different manures, most of which are of koewn and 
acknowledged efficacy, salt, a mamare hith«Fto of an am- 
biguous character, is superior to them aH, 6ne only ex- 
cepted ! And again, \vlien used in combtnatioa ivith other 
substances, it is only unsuccessfully applied in tmion with 
that one, namely, chandler's graves, no other manure 
seemingly being injured by it. Possibly its deteriorating 
effects on chandler's graves may be owing to its antiseptic 
property, .which retards the putrefective procesi by which 

animal 
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animsd substasxces undergo the changes necessary to Qualify 
them to become the food of pknts. This, however, I can- 
not, from any appearance in the soil when the plants were 
taken up, assert to have been the case. 

The extraordinary efiects of salt, when combined with 
soot, are stiikingly singular. There is no reason to sup- 
pose these effects were produced by any known chemicd 
agency of soot or salt on each other. Were I to ffuess at 
the producing cause, I should conjecture it to be that pro- 
perty of saline substances by which they attract moisture 
from the atmosphere ; for I observed those beds where salt 
had been used vyere visibly and palpably moister than the 
rest, eveYi for weeks after the salt had been applied ; and 
this appearance continued till rain fell, when of course the 
distinction ceased. This property of attracting moisture 
had greater influence possibly on the soot than on any of 
the other manures, as soot, from its acrid and dry nature, 
may be supposed to require a greater proportion ot water to 
dilute it than those substances which contain water already. 
It may be proper to observe, that on those beds where sut 
had been used the plants were obviously of a paler green 
than on the rest, though not less luxuriant ; a circumstance 
which I thought worth noticing, and which I considered^ 
though erroneously (as appeared by the event), to indicate 
a want of vigour, which would be relt in the crop. It was 
observable also, that where salt was applied, whether by 
itself, or in combination, the roots were free from that 
scabbiness which oftentimes infects potatoes, and from 
which none of the other beds (and there were in the field 
nearly forty more than what made part of these experi- 
ments) were altogether exempt. 

Two sets of experiments, and with the samie proportions 
of manures, were tried with turnips and buck-wheat, on a 
soil the poorest I could meet with, which produced only a 
dwarf heath and lichen, and which I had had pared oS. 
The poverty of this soil will appear by the following ana- 
lysis: 

Grains. 

. 400 grains gave of siliceous sand - - 320 
Of finely divided matter, which appeared as brow n 

mould - - - - 68 

Loss in water - - - - 1 2 

400 

The finely divided matter lost by incineratipn nearly half 

B 3 'its 
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its weight ; which shows it contained a great deal of ve^ 
table matter. The residuum principally a mixture of alu- 
minous and siliceous earths, colout'ed red by oxide of iron^ 
and containing very Utt4e calcareous matter. There ^erc 
no indications of either gypsum or phosphate of lime. 

July 6, 1804, the piecea set apart for each set of experi- 
ments were respectively sown with turnips and buck-*wheat« 

On the 26th, Noa. 1, 2, 4, 5, 6, 7, 19,- 30, 21, 22, 
24, 25, showed little or no marks of vegetation. The re- 
mainder were merely in the seed-leaf. 

On the l6th of August four only were alive, and in 
rough leaf, namely, 

Ko. 1 2. Salt and lime. 

13. Salt, lime, and sulphuric acid. 

1|4. Salt, lime, peat. 

16. Salt, lime, gypsum, peat. 

These four maintained a sickly existence till the middle 
of September ; shortly after which they all disappeared.-—* 
N. B. The appearances of the turnips and buck-wheat were 
so nearly uniform, 1 have not thought it necessary to notice 
the trifling variations between them, which could not have 
been done without entering into a minute detail, ecjually 
tedious and uninteresting.. 

Though nothing decisive can probably be drawn firom 
these two sets of experiments respecting the advantages or 
disadvantages of salt as a manure, on such a soil as I have 
described, because other manures of acknowledged eflScacy 
shared the same fate with the salt 5 yet this inference, how- 
ever, may be drawn from them (and that not an unimpor- 
tant one), namely, that a due texture and consistence ia 
the soil is as necessary to the existence and health of vege* 
tables, as the pabulum they are sustained by ; and this ap- 
pears evidently by the superioiity, such as it was, of those 
plants where the manure contributed in any degree to im- 
prove that texture and consistence. 

Adjoining to the place where these experiments were 
tried- is a field, which fully confirms this observation. 
Within these few years, a great part of it was in a state 
of uncultivated nature, equally barren as the spot I have 
been speaking of; it is, however, now brought into culti- 
vation, and mto a decent state of fertility, chiefly from its 
texture having been improved" by a thick coating of marly 
clay. 

In trying the effects of salt, when mixed with the foo4 
6f animals, I have made no experiments on sheep, as I did 
not apprehend that a few limited experimcntis would either 

. » throw 
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Arow new light upon a subject which has already been 
sufficiently discussea, as applied to those animals^ or fur- 
nish the public with facts of which it is not already in pos- 
session. My experiments have therefore been confined to 
hogs and cows. * 

On July 23d, 1 604, three hogs of the same litter, about 
eight months old, were put up to fatten. Tlieir respective 
weights were as follow : 

No. ] . 44 lbs. 

2. 47 lbs. 

3. 40 lbs. 

From the 23d of July till the 7th of August they were 
fed with barley-meal mixed up with water ; durinig which 
time they consumed three bushels and a half of barley, and 
gained in weight as follows : 

No; 1. 12 lbs. 

2. 10 lbs. 

3. 5 lbs. 

From the 3d of Au^st to the 21st, they had salt mixed 
with their food, of which they consumed one quarter of a 
pound per day. The food consumed was four bushels i 
they had gained upon the last weighing as under : 
No. 1. 18 lbs. 
S. 22 lbs. 
3. 14 lbs. 
From the 21st of August to the 3d of September the salt 
was discontinued, in which time they ate tour bushels and 
a half of barley-meal, and.their increase of weight was. 
No. 1. 24 lbs. 

2. 24 lbs. 

3. 21 lbs. 

From the 3d of September to the 17th they had salt 
as before, and their consumption of food was tne same as 
during the last fortii-ight, namely, four bushels and a half 
of barley-meal. Their gain of weight was. 
No. 1. 31 lbs. 

2. 19 lbs. 

3. 19 lbs. 
They were then slaughtered. 

It did not appear that the salt had any operation either 
in promoting thirst or stimulatipg their appetites, the con- 
sumption of food being nearly the same whether saked or 
not ; neitlier does it appear that the salt had any influence 
pn their fattening \ perhaps the quantity allowecf them wa3 
too little i and yet \ should thiiik not^ as there was enough 

B4 / Vi 
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to make fheir whole mass of food sufficiently savotiiy lo tbe 
httmaii taste. 

In trying this cj^periment it will be observed5 that I did 
Slot confine one parcel of hogs to salt^ and another to nn* 
sahed food. This mode of trying experiments is always 
tmcertain, as there will be frequently particular habits and 
fcndencies in the individual anifioals which will vary the 
esults^ and {)revent their being uniform. The fairest way, 
and that which is the least liable to error, is to compare 
each animal with himself, by feeding him at one period 
with one kind of food, and then, for an equal period, with 
another. If this principle which I have proceeded upon be 
right, there is nothing in these experiments to encourage 
tl^ practice of administering salt to hogs with a view at 
least to increase their tendency to fatten ; how far it may 
contribute to keep them, in health. is a different question, 
and on which years of experiea:jce may probably be neces- 
sary to decide. Now I am upon this subject I shall men- 
tion (though totally foreign from the object of this essay), 
that for most internal disorders which hoes are liable to, all 
of which may be supposed to be more or less accompanied 
with fever, I find no remedy so efficacious as antimony^ 
This mineral is said to have obtained its name from the 
head of a religious house, who. had administered it with 
success to his hogs, giving .it in such quantities to the 
monks of his order as to poison them ; a circuaistance 
which probably brought it at the time into disrepute as a 
ipedicine, as well for the real as the metaphorical hogs. 
The anecdote, however, whether true or false, induced me 
some years ago to try it upon hogs; and I can safely aver 
that, when taken in time, there are few internal diseases 
which hogs are subject to that will not yield to antimony 
in some form or other. That form which I prefer is emetic 
tartar, as lying in small compass. I give it in doses fron^ 
five to forty or fifty grains, according to the age and strength 
of my patient ; and I believe still larger doses might be given 
with equal safety, as I do not recollect a single instance in 
which the animal seemed to suffer from being over- dosed. 

To persons who have not tried the effects of antimony 
on the brute creation, the quantity I give may seem to be 
strangely disproportionate to the bulk of the hog compared 
with that of a man ; but the experience of tnany years has 
convinced me that there is no analogy (I mean as far as 
.quantity is concerned) in the effects of antimony on the 
human constitution, and on the constitution of inferior 
animals* 

On 
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On the 0lh of October 1604, my experiincnta on cows 
commenced. On that day two Welch heifers, one of 
which had calved about five months, the other three, were 
confined to the house, and fed with hay for the space of 
one fortnight. The hay they consumea during that time 
was four hundred weight nineteen pounds, and the milk 
they produced was thirty-six gallons three quarts. They 
haa then, for the next fortnight, salt mixed with their hay, 
the hay being first slightly moistened with water, and the 
salt sprinkled over it ; in which time they consumed fout 
hundred weight forty- two pounds of hay, and seven pounds 
pf salt. The milk produced was thirty-seven gallons. For 
the next fortnight, namely, from the sixth to the twentieth 
of November, the salt was omitted, and their food was four 
hundred weight and one quarter of hay, and two hundred 
weight and a half of cabbages. The produce of milk in 
that space of time was fifty -four gallons three quarts. From 
the twentieth of November their food was the sj^me as be- 
fore, with the addition of half a pound of salt per day. The 
produce of milk was fifty-seven gallon^ ofte quart. 

It will be recollected, that salt seemed to have no ten- 
dency to promote thirst or to increase appetite in the hogs ; 
Jet on the cows its effects in one respect were very percepti- 
le, for during the period they had salt they drank three 
gallons a day each more than at other times. 

Salt may possibly promote digestion, notwithstanding its 
antiseptic quality, by stimulating the salival glands anathe 
glands yielding the gastric juice, and hy inducing an in- 
creased discharge of their respective fluids, so necessary to 
the solubility of the diflerent substances received into the 
stomach before they can be admitted into the lacteals. 

Though there may be nothing in the foregoing experi- 
ments to lead us to suppose that salt has any otherwise a 
tendency to promote a disposition in animals to fatten than 
as it may contribute to their health by aiding their digestion, 
yet it is probable that, when administered to animals yield- 
ing milk, it may contribute in some small degree to increase 
that secretion ; and this it may do by promoting thirst, 
which induces the animal to drink copiously ; in conse-r 
quence of which the secretion of milk, as well as all other 
secretions of the fluids, may be augmented. Perhaps also 
it may have a stimulating influence on the lacteals them- 
selves. 

And yet, after all, admitting these experiments to prove 
that salt increases in some sm^Jl degree the production of 

milk. 
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milk, — ^when that increased quantity is balanced against' the 
-price of the salt, the dairy-man will find himself no gainer. 
Though there does not seem 2^ny thing in these experi- 
ments, either with hogs or cows, to encourage the practice 
of giving salt to animals with a view to increase their dis- 
position to fatten, yet it would be temerity to affirm that 
it is entirely useless. From the avidity with which most 
if not all kinds of graminivorous animals, whether in a 
state of domestication or otherwise, are known to eat salt 
whenever it comes in their way, it is reasonable to conclude 
that the propensity has not been implantqd in them in vain. 
But from whatever cause its salutary effects may be sup- 
posed to proceed, whether (as was hmted at before) from 
its promoting digestion and an increased secretion of fluids, 
Qr from any other action it may have on the animal oeco- 
t^omy, it must be left to an experimenter more successful 
than I have been, to ascertain. 



VI. On the Analysis of Soils y as connected with their Jm-^ 
provement. By Humphrey Davy, Esq, F.R.S. Pro-- 
fessor of Chemistry to the Board of Agriculture and to 
the Royal Institution*. 

I. Utility (f Investigation relating to the Analysis qfSoils^ 

JL HE methods of improving lands are immediately con* 
nected with the knowledge of the chemical nature oi soils, 
and experiments on their composition appear capable of 
many useful applications. 

The importance of this subject has been already felt by 
some very able cultivators of science ; many useful facts , 
and observations with regard to it have been furnished by 
Mr. Young ; it has been examined by Lord Dundonald, in 
his treatise on the connexion of chemistry with agriculture, 
and by Mr. Kirwan in his excellent essay on manures : but 
the inquiry is still far from being exhausted, and new me-- 
thods of elucidating it are almost continually offered, in 
consequence of the rapid progress of chemical discovery. 

In the following pag^s 1 shall have the honour of laying 
before the Board an account of those methods of analysing 
soils which appear most precise and simple, and most likely 
to be useful to the practical farmer ; they are founded part- 
ly ppon the labours of the gentlemen whose names have 

* From CominunicalioTis to Me B<^rd t^ 4ffricu,Uw^. 
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Ibcen just flaentioi>ed, and partly upon some later improve* 
ments^ 

II. Of the Sul stances found in Soils. 

The substances which are found in soils, are certain 
mixtures or coipbinations of some of the primitive earths, 
animal and iregetable matter in a decomposing state, certain 
safine compounds, and the oxide of iron. These bodies 
always retam water, and exist in very different proportions 
in different lands ; and the end of analytical exfjeriraenis is 
the detection of their quantities and mode of union. 

The earths found in common soils are principally 8ilcx,or 
the earth of flints, alumine, or the pure matter of clay, 
lime, or calcareous earth, and magnesia. 

Silex, or the earth of flints, when perfectly pure, appeam 
in the form of a white powder, which is incombustible, 
infusible, insoluble in water, and not acted upon by com- 
mon acids; it is the substance which constitutes the prin* 
cipal part of rock crystal ; it composes a considerable part 
of hard gravelly soils, of hard sandy soils, and of hard 
«tony lands. 

Alumine, or pure clay, in its perfect state is white like 
silex; it adheres strongly to the tongue, is incombustible, 
insoluble in water, but soluble in acids, and in fixed alka- 
line menstrua. It abounds most in clayey soils and clayey 
loams ; but even in the smallest particles of these soils it is 
usually muted to silex and oxide of iron. ' 

Lime is the substance well known in its pure state under 
the name of quicklime. It always exists in soils in com- 
bination, and that principally with fixed air or carbonic 
acid; when it is called carbonate of lime; a substance 
which in the most compact form constitutes marble, and 
in its looser form chalk. Lime, when combined with sul- 
phuric acid (oil of vitriol), produces sulphate of lime 
(gypsum), and with phosphoric acid, phosphate of lime. 
The carbonate of lime, mixed with other substances, com- 
poses chalky soils and marles, and it is found in soft sandy 
soils. 

Magnesia, when pure^ appears as white, and in a lighter 
powder, than any of the other earths ; it is soluble in acid, 
but not in alkaline menstrua; it is rarely found in soils; 
when it does exist, it is either in combination with carbonic 
acid, or with silex and alumine. 

Animal decomposing matter exists in very different 
states, according as the substances from which it is pro-- 
duced are different ; it contains much darbonaceous sub- 
stance* 
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stance, and may be principally resolved by heat into thif 
substance, volatile alkali, inflammable aeriform products, 
and carbonic acid ; it is principally found in lands that have 
been lately manured. 

Vegetable decomposing matter is like^?v'isc very various in 
kind ; it contains usually more carbonaceous substance than 
animal matter, and differs from it in the results of its de** 
composition principally in not producing volatile alkali ; 
it forms a great proportion of all peats ; it abounds in rich 
mouldy and is found in larger or smaller quantities in all 
lands. 

The saline compounds found in soils are very few, and 
in quantities so small, that they are rarely to be discovered. 
They are principally muriate of soda (common salt), sul- 
phate of magnesia (Epom salt), and muriate and sulphate 
of potash, nitrate of lime, and the mild alkalies* 

The oxide of iron is the same with the rust produced by 
exposing iron to the air and water ; it is found in all soils, 
but is most abundant in yellow and red clays, and in yeU 
low and red siliceous sands. 

A more minute account of these different substances 
would be incompatible with the object of this paper. A 
full description of their properties and s^encies may be 
found in the , elementary books on chemistry, and particu- 
larly in the System of Chemistry by Dr. Thomson (2d ed.) ; 
and in Henry's Epitome of Chemistry. 

IIL Instruments required for the Analysis of Soils. 

ThercaJly important instruments required for the analysis 
of soils are few, and but little expensive. They are a ba* 
Jance capable of containing a quarter of a pound of com- 
mon soil, and capable of turning when loaded with a grain ; 
a series of weights from a quarter of a pound troy to a grain ; 
a wire sieve, sufficiently coarse to admit a pepper-com 
througii its apertures ; an Argand lamp and stand ; some 
glass bottles; Hessian crucibles; porcelain or queen's 
ware evaporating basons; a Wedgewood pestle and iriortar ; 
some filters made of half a sheet of blotting-paper, folded 
•so as to contain a pint of liquid, and greased at the edges ; 
a bone knife, and an apparatus for collecting and measuring 
aeriform -fluids. 

The chemical substances or reagents required for sepa- 
rating the constituent parts of the soil, are muriatic acid 
(spirit of salt), sulphuric acid; p*ire volatile alkali dissolved 
in water, solution of prussiate of potash, soap lye, solution 
of carbonate of ammonia, of muriate of ammonia, solu- 
tion 
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tion of neutral carbonate of potaafa^ and nitrate of annno^' 
nia. An account of the nature of these bodies, and their 
effects, may be found in the chemical works already no- 
ticed ; and the reagents are sold, together with the instm- 
ments mentioned above, by Mr. Knight, Foster Lane, 
Cheapside^ arranged in an appropriate chest. 

IV. Mode of collecting Soils for Analysis. 

In cases when the general nature of the boil of a fieW is 
to be ascertained, specimens of it should be taken from 
diflferent places, two or three inches bdow the surface, and 
examined as to the similarity of their properties. It some- 
times happens, that upon plains the whole of the upper stra* 
turn of the landis of the same kind, and ip. this case one ana- 
lysis will be sufficient ; but in valleys, and near the beds of 
rivers, there are very great differences, and it now and then 
occurs that one part of a field is calcareous, and another 
part siliceous ; and in this case^ and in analogous cases, the 
portions <iiffereDt from each other should be separately sub- 
mitted to experiment. 

Soils, when collected, if thej" cannot be immediately ex- 
amined, should be preserved in phials quite filled with them, 
and closed with ground glass stoppers. 

The quantity of soil most convenient for a perfect analy- 
Ms is from two to foui* hundred grains. It should be col- 
lec^led in dry weather, and exposed to the atmosphere till it 
becomes dry to the touch. 

The specific gravity of a soil, or the relation of its weight 
to that of water, may be ascertained by introducing into a 
phial, which will contain a known quantity of water, equal 
volumes of water and of soil ; and this may be easily done 
by pouring in water till it is half full, and then adding the 
soil till the fluid rises to the mouth ; the difference between 
the weight of the soil and that of the water will give the 
result. Thus, if the bottle contains ftiur hundred grains 
of water, and gains two hundred grains when half filled 
with water and half with soil, the specific gravity of the 
^oil will be two, that is, it will be twice as heavy as water; 
and if it gained one hundred and sixty-five grains, its spe- 
cific gravity would be 1825, water being 1000. 

It IS <jf importance that the specific gravity of a soil 
should be known, as it affords an indication of the quantity 
of animal and vegetable matter it contains ; these sub- 
stances being always most abundant in the lighter soils. 

The other physical properties of soils should likewise bc_ 
examined before the analysis is made, as they denote, to a 
2 certain 
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certain extent, their coimposition, and serve as guides iii 
directing the experiments. Thus, siliceous soils are gene- 
rally rough to the touch, and scratch glass when rubbed 
upon it ; aluminous soils adhere strongly to the tongue, 
and emit a strong earthy smell when breathed on ; and cal- 
careous soils are soft, and much less adhesive than alumi- 
nous soils. 

V. Mode of ascertaining the Quantity of Water of 
Absorption in Soils. 

Soils, though as dry as they can be made by continued 
exposure to air, in all cases still contain a considerable 
quantity of water, which adheres with great obstinacy to 
the earths and animal and vegetable matter, and can only 
be driven off from them by a considerable degree of heat. 
The first process of analysis is, to free the given weight of 
soil from as much of this water as possible, without, ia 
other respects, affecting its composition ; aad this may be 
done by heating it for ten or twelve minutes over an Ar- 
gand*s lamp, in a bason of porcelain, to a temperature 
equal to 300* Fahrenheit; and in case a thermometer is not 
used, the proper degree may be easily ascertained, by keep- 
ing apiece of wood in contact with the bottom of thedis^: 
as long as the colour of the wood remains unaltered, the 
heat is not too high; but when the wood begins to be 
charred, the process must be stopped. A small quantity 
of water will perhaps remain in the soil even after this 
operation, but it always affords useful comparative results; 
and if a higher temperature were employed, the vegetable 
or animal matter would undergo decomposition, and ia 
consequence the experiment be wholly unsatisfactory, , 

The loss of weight in the process should be , carefully 
noted ; and when in four hundred grains of soil it reaches 
as high as 5t), the soil may be considered as in the greatest 
degree absorbei^t, and retentive of water, and will generally 
be found to contain a large proportion of aluminous earth. 
When the loss is only from 20 to 10, the land may be con- 
sidered as only slightly absorbent and retentive, and the sili- 
ceous earth as most aouudant. 

VI. Of the Separation of Stones^ Gravel, and vegetable 
Fibres from Soils, r 

None of the loose stones, gravel, or large vegetable fibrc$ 

* In several experiments, in which this process has been carried on by 
distillation, I have found the water that came over pure, and so sensibte 
quantity of other volatile matter was prod^iced. 

I should 
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should be divided from the pure soil till after the water is drawn 
off; for these bodies are themselves often highly absorbent 
and relent ive, and in consequence influence the fertiUty of 
the land. The next process, however, after that of heatmg, 
should be their separation, which may be easily accomplish- 
ed by the sieve, after the soil has been gently bruised in a 
mortar. The weights of the vegetable fibres or wood, and 
of the gravel and stones, should be separately noted down, 
and the nature of the last ascertained: if calcareous, they will 
effervesce with acids 5 if siliceous, they will be sufficiently 
hard to scratch glass ; and if of the common aluminous 
class of stones, they will be soft, easily scratched with a 
knife, and incapable of effervescing with acids. 

VII. Separation of the Sand and Clay, or Loamy from each 

other. 

The greater number of soils, besides CTavel and stones, 
contain larger or smaller proportions of sand of different 
^ degrees of fineness 5 and it is 'a necessary operation, the 
next in the process of analysfs, to detach them from tho 
parts in a state of more minute division, such as clav, 
loam, marie, and vegetable and animal matter. This mav 
be effected in a way sufficiently accurate, by agitation of 
the soil in water. In this case, the coarse sand will gene- 
rally separate in a minute, and the finer in two or three 
minutes ; whilst the minutely divided earthy, animal, or 
vegetable matter will remain in a state of mechanical sus- 
pension for a much longer time 5 so that, by pouring the 
water from the bottom of the vessel, after one, two, or 
three minutes, the sand will be principally separated from 
the other substances, which, with the water containing 
them, must be poured into a filter, and, ^fter tlie water has 
passed through, collected, dried and weighed. The sand 
must likewise be weighed, and their respective quantities 
noted down. The water of lixiviation must be preserved, 
as it will be found to contain the saline matter, and the 
soluble animal or vegetable matters, if any exist in the 
soil. 

VIII. Examination of the Sand. 

By^the process of washing and filtration, the soil is se- 
parated into two portions j the most important of which is 
generally the finely divided matter. A minute analysis of 
the sand is seldom or never necessary, and its nature may 
be detected in the same manner as that of the stones or 
gravel. It is always either siliceous sand, or calcareous 

sand. 
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sand; or a mixture of both. Tf it consist wholly wf car* 
bonate of lime^ it will be rapidly soluble in muriatic acid^ 
with effervescence; but if i^ consist partly of this sub- 
stance, and partly of siliceous matter, the respective quan- 
tities may be ascertained by weighing fht residuum after 
the action of the acid, which must be applied till the mix- 
ture has acquired a sour taste, and has ceased to effervesce. 
This residuum is the siliceous part : it must be washed, 
^ried, and I^ated strongly in a crucible : the difference be» 
Iween the weight of it and the weight of the whole, indi- 
cates the proportion of calcareous sand. 

IX. , Examination of the finely divided Matter of Soils , 
and Mode of detecting mild Lime and Magnesia* 

The finely divided matter of the soil is usually very com- 
pound in its nature ; it sometimes contains all the four 
primitive earths of soils, as well as animal and vegetable 
matter ; and to ascertain the proportions of these with to- 
lerable accuracy, is the most difficult part of the subject. 

The first process to be performed, in this part of the ana- 
lysis, is the exposure of the fine matter of the soil to the 
action of the muriatic acid. This substance should be 
poured upon the earthy matter in an evaporating bason, in 
a quanfity equal to twice the weight of the earthy matter ; 
but diluted with double its volume of water. The mixture 
should be often stirred, and suffered to remain for an hour 
or an hour and a half before it is examined. 

If any carbonate of lime or of mag^nesi'a exist in the soil, 
they will have been dissolved in this time by the acid, which 
sometimes takes up likewise a little oxide of iron ; but very 
seldom any alumine. 

The Ihiid should be passed through a filter ; the. solid 
matter collected, washed with rain water, dried at a mode- 
rate heat, and weighed. Its loss will denote the quantity 
of solid matter taken up. The washings must be added to 
the solution ; which, if not sour to the taste, must be made 
so by the addition of fresh acid, when a little solution of 
common prussiate of potash must be mixed with the whole. 
If a blue precipitate occurs, it denotes the presence of 
oxide of iron, and the solution of the prussiate must be 
dropped in till nofurther effect is produced. To ascertain 
its .quantity, it must be collected ip the same manner as 
other solid precipitates, and heated red : the result is oxide 
pf iron. 

Into the fluid fneed from oxide of iron, a solution of 
neutralized cadictfmte »i potash must be poured till all ef- 
fervescence 
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fervesceace •ceases in it^ and till its taste and smell indicate 
a considerable excess of alkaline salt. 

The precipitate thai falls down is carbonate' of lime; it 
^ust be collected on the filter^ and dried at a heat below 
that of redness. 

The remaining fluid must be boiled for a quarter of an 
liour, when the magnesia, if any exist, will be precipitated 
from it, combined with caibonic acid, and its quantity is to 
be ascertained in the same manner as that of the caroonate 
of lime. 

If any minute proportion of alumine should, from pec\v- 
Jiar circumstances, be dissolved by the acid, it will be found 
in the precipitate with the carbonate of lime, and it may be 
separated &om it by boiling for a few minutes with soap 
Jye, sufficient to cover the solid matter. Tliis substancje 
<lissolves alumine, without acting upon carbonate of lime. 

Should the finely divided soil be sufEcientjjr calcaiujous to 
effervesce very strongly with acids, a very simple method 
may be adopted for ascertaining the quantity of carbonate 
of lime, ana one sufficiently accurate m all common cases^ 

Carbonate of Yirxu:, in all its states, contains a determi* 
jDate proportion of carbonic acid, t.;e. about 45 per cent.; so 
that when the quantity of this elastic fluid, given out by 
any soil during the solution of its calcareous matter in an 
acid, is known, either in weight or niipasure, the quantity of 
carbonate of lime may be easily discovered. 

When the process by diminution of weight is employed, 
jtwo parts of toe acid and one part of the matter of the soil 
must be weighed in two separate bottles, and very slowly 
mi:^ed together till the effervescence ceases ; the diflcrcnqe 
Jbetween their weight before and after the ejcperiment de- 
notes the quantity of carbolic acid lost; for e^'cry four 
grains and a half of which, ten grains of carbonate of lim^c 
must be estimated. 

The best method jof collecting the carbonic acid, so as to 
discover its volume, is by tbe pneumatic apparatus, the 
/construction and application of which are described at the 
end of this paper^ The eatimation is, for ev^sry ounce mea- 
sure of carbonic acid, two grains of carbonate of lime. 

X. Mode of ascertaining the Quantity of insolithle Jinely 
divided Animal and Vegetable Maitei\ 

AftCF the fine matter of tbe soil has been acted upon by 
muriatic acid, the next process is to ascertain the quantity 
,of finely divided insoluble aninjal and vegetable nia^tter that 
It contains. " 

VgiJ. 23^ No. 89. Qc/. 1803. C " This 
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'■ This maybe done with sufficient precision, l5.7hcatiflg f| 
to strong ignition in a crucible over a common fire till tia 
t)Iackne$s remains in the mass.- It should be ofteii stirred 
with a' rn^tallic wn*e, 90 as to expose new surfaces continue, 
ally to the air; the Iq^s of weight that it undergoes denote^ 
;the quantity of the substance that it contaitis 4«structible 
by fire and air. 

It is not possible to ascertain whether this, substance h 
xvbolly animal or vegetable matter, or s^ mii^turepf both, 
When the smell emitted during the incineration, is similar 
to th^t of burnt feathers, it is a certain indication of some 
animal iiKitter; and a copious blvie flame at the time of ig- 
nition almost always denotes a considerable proportion of 
vegetable matte^. In case^ when the experiment is needed 
to be very quicjcly performed, the de^struction of the'dcT 
fiompos^ble aubst'ai^c^s inay be assisted by the agency of nir 
trute of ammonia^; which, at the tiipfc of ignition, may be 
thrown gradually Vpo^i the headed mass, \n the qimntity of 
twenty grains for every hundred of residual soii. It af- 
fords the principle necessary to the combustion of the animal 
and. vegetable matter, which it causes to be converted into 
elastic fluids; and it is itself at the same time deconipose4 
and lost. 

.XI. MQde\ of s^eparating Jlh/minQus and Siliceous Matter 
and Oxide of Iron. 

The substances remaining after the decomposition of the 
vegetable and animal matter, are generally minute particle? 
pf earthy matter containing usually alumine and silcx with 
conribined oxide of iron. 

To separate these from each other, the solid malt«f^ 
should be boiled for two or three hours with sulphuric acid, 
diluted with four times its weight of water; tire quantity 
of the acid should be regulated by the quantity of solid re-, 
siduum to be acted on, allowing for every hurxdred grainy 
two drachms or one hundred and twenty grains of acid. 

The substance remaining after the action of the acid may 
be considered as siliceous \ and it must be separated and iti . 
weight ascertained^ after washing and drying in the usual 
manner. 

The alumine and the oxide of iron, if they exist, are 
both dissolved by the sulphuric acid ; they may be separa- 
ted by carbonate of ammonia, added to excess; if throws 
down the alumine, and leaves the oxide of iron in solu- 
tion ; and this substance may be separated from the liquid 
by boiling. 

Should 
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shoiifd any magnet arid liB)e hare escaf^-aolution ia 
themuriatic acjd^ they w^H be found in ihe sulphuric acid: 
this, however, is scarcely ever the case; but the process for 
detecting them, and ascertaining their quantities, is the saoie 
in both instances* 

The method of analysis by sidphuric acid is aufficientljr 
pecise for all usual experiments ; but if very great accuracy 
oe an otyect, dry carbonate of potash must be employed as 
the agent, and the residuum of the incineration must be heat- 
ed red for half an hour, with four times its weight of this 
substance, ina crucibkofsilver, or of well baked porce- 
lain. The mass obtained must be dissolved in muriatic 
acid, juid the solution evaporated till it is nearly solid $ 
distilled water must then be added,' by which the oxide of 
iron and all the twrtbsy except silex, will be dissolved ia 
combination as nmnates. The silex, after th« usual pro- 
cess of lixiviation, must be heated red ; the other substances 
may be separated in the same manner as irooi the muriatic 
and sulphuric solutions. 

, This process b the one usually employed by chemical 
philosophers for the analysis of stones. 

XII. Mode of discovering soluble Animal and Vegetalk 
Matter, and Saline Matter. 

If any saline matter, or soluble vegetabJe or animal mat- 
ter, is suspected in the soil, it will be found in the water qf 
4ixiviation used for separating the sand. 

This water must be Evaporated to dryness in an iqppro- 
|rtiate dish, at a heat 1>eIow its boiling pomt. 

If the solid matter obtained is of a brown colour and in-, 
-flammable, it may be considered as partly vegetable extract, 
iff it9 smell, when exposed to heat, be strong and fcetid, it 
contains animal mucilaginous or gelatinous substance ; i£ 
it be white and trainspcu^ent, it may be considered as prin- ' 
cjpally saline matter. Nitrate of potash (nitre), or nitrate 
tyf lime, is indicated in this saliue matter, by its scintillating 
with a burning coal. Sulphate of magnesia may be de- 
tected by its bitter taste ; and sulphate of potash produces 
no alteration in solution of carbonate ot ammonia, l>ut 
precipitates solution of muriate of barytcs. 

Xlir. Mode of detecting Sulphate of lime {Gypsum) and 
Phosphate of Lime In Soils. 

I^hould sulphate or phosphate of lime be suspected in 
th^ entire soil, the detection of them requires a particular 

C 3 process 
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Erocess upoii it. A given weight of it, for instance fbu» 
uiidred grains, must be heated red for half an' hour in a 
crucible, mixed with one third of powdered charcoal. Th* 
mixture must be boijed for a Quarter of an bour^ in a half- 
pint of water, and the fluid collected through the filter, and 
exposed for some days to the atmosphere in an opeid vessel. 
If any soluble quantity of sulphate of lirafe (gypsum) exr 
isted in the soil,^ white precipitate will gradually form in 
the fluid, and the weight of it will indicate the proportion. 
Phosphate of lime, if any exist, may be separated from 
the soil after the process for gypsum. Muriatic acid must 
be digested upon the soil, in qus^ntity more than sufficient 
to saturate the soluble earths ; the solution must be evapo- 
irated, and water poured ppon the solid matter. This fluid 
will dissolve the compounds of earths with the muriatic^ 
acid, and leave ihe phosphate of lime untouched. 

It would not fall withm the limits assigned to this papery 
to detail any processes for the detection of substances which 
may be accidentally mij^ed with the matters of soils. Manr 
ganese is now and then found in them, and compounds of 
the barytic earth ; but these bodies appear to bear little rcf 
.Ration to ferjility or barrenness, and the search for them 
would make the analysis much niore complicated, withoiit 
rpiderinc it jnor^ useful. 

XIV. Statement of Results find f^roductsi. 

When the examination of a soil is completed, the pror 
ducts should be classed, and their quantities added together; 
and if they nearly equal the origmal quantity of soil, thp 
analysis may be considered as accurate. It must however 
•be noticed, that when phosphate or sulphate of lime are dis- 
covered by the independent process XIIT., a correction 
jnnst be made for the general process, by subtracting a sum 
equal to their weight from the quantity of carbonate of 
lime obtained by precipitation from the muriatic acid. ^ 

In arranging the' products, the form should be in the 
prder of the experiments by which they were obtained*. 

Thus", 400 grains of a good siliceous sandy soil maybe 
fiuppesed to contain 

Grainf. 

. Of water of absorption - - - 18 

Of loose stones and gravel, principally silipeptis, ;4^ 

Of undecom pounded vegetable fiores - 10 

pf flinc siligeous gand ■: ? - i^O 

c ' ' sro 

Brought 
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Brought over r SJO 

&f miQutely divided matter sepai:^ted by filtration^ 
and consisting <Jf 
Carbonate of lime - - 25 

Carbonate of magnesil - - 4 . 

Matter destructible by heat> principally ve- 
getable, - - - id 
Silex - - - - 40 
Aliimine - * - - 3g 
Oxide of iron - ' *> - - 4 
Soluble matter, principally Jiulphate of pot- 
ash and vegetable extract, - 5 
Gypsum - * * - a 3 
Phosphate of lime ^ - ^ S 

125 

Amount of all the products 
Loss 

In this instance the loss is supposed smalt} but in getferali 
ill actual experiments, it will be fpund much greaier, in 
tonscquence of the difficulty of collecting the whole quan- 
tities of the different precipitates; and when it is within 
thirty for four himdred grains, there is no reason to suspect 
any want of due precision intbe processes. 

XV. ' This general Method of Analysis may in many Cases 
be much simpl^i. 

When the experimenter is become acquainted with the 
vise of the different iilstrum^ts, the properties of the re- 
agents, and the relations between the external and chemical 
qualities of soils, he will seldom find it necessary t9 per- 
form, in any one case, all the processes that have been de- 
scribed. When his soil, for instance, contains no notable 
j^roportion of calcareous matter, the action of the muriatic 
acid IX. mav be omitted. In examining peat soils, ht 
^ill principally have to attend to the operatfoh by fire and 
airX.; and in the analysis of chalks and* loams, be will 
often be able to omit the experiment by sulphuric acid XI. 

Intb^ first trials that are made by pe^$ons unacquainted 
with cheihistry, they must not expect much, precision of 
tesult. Many difficuUies will be met with; but, in over - 
eomingthem, the xnost useful kind of practical knowledge 
will be obtained j and npthmg is so msiructive in expen- 
jiientai science as the dctfction of mistakes. The correct 
-' / 5 aualysi 
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JOmlyst ought to be well grounded in chemical informatuJilrf 
birt p>erhaps there rs no better tnbde of gaining it, than that^ 
of attempting original investigation?. In pursuing his ex-* 
Jieriments, he will be continually obliged to learn from 
Dooks the history of the substances he is employing or act- 
ing uj>on ; and his theoTerical ideas* will |)e more valuable iit 
being connected with practical operation^ and acquired for 
the purjjose of discovery. 

XVr. On i&e Impmvemeni of Soils ^ as connected with the 
Piinciple of their Cofmposilion. 

In cases wbe« a barren soil is examined with a view to 
its improvement, it ought in all cases, if possible,, to be^ 
compared with an extremely fertile seil in th^ sanae neigh- 
bourhood, and in a similar situation : the difference given 
by their analyses would indicate the methods of cultivation > 
and thus the plan of improvement would be founded upon 
accurate scientific prineipks; 

If the fertik soil contained a large quantity of sand, in 
proportion to the barren soil,^ the process of ameKoration; 
Avoukl depend simply upou a sapply of this substance ; and, 
the method would be equally simple with regard ta soils de- 
ficient in clay or calcareous matter. 

In the application of clay, sand> loam, marie, or clialk, ta 
huids, tliere are na particular chemical principles to be ob- 
served f but when quickHme is used,' great care must be 
taken that it is not obtained from the magneS'ian limestone j 
for in this case, as has been shown by Mr. Temrant, it i^ 
exceedingly injurious to land*. The magnesian limestone 
may be distinguished from the common limestone by it» 
greater hardness,. ^md by the length of time that it require* 
fer its sdution in acids,, and it may be-analysed by the pro- 
ems for carbonate of lime and magnesia IX» 

Whcfl t^ analytical jeomparison itidicates an excess of 
ifvgetaUe matter^ as the eause c^ sterility, it may be de- 
strayed, by much pulverization and exposure to air, by 
CMMrittg and burning, or the agency of lately ii»ftde quick- 
lime. And tbe'defeet of anhnd and vegetable matter must 
be sitpplied by animal or Yegetable manure* 

XVII. Sieriie Soils in different Climates and Sif^iation^ 
must differ in dmposition. '% 

The genehil indications of fertility and barrenness, aa 
fciind by chcmicai experimemts;^ Wist necessarily differ inr 

* Phil. TVansactions for^l790, p. 305. laWt limestone w found abundantly 
sH^ Y(M-]t»iufey^Derb}c&hir«, and Som^set^iQi^ 

. a ^^:,^^ differenii 

• ■■ 
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diJSfejpeht tlimates, ami under different <;ircumstancrj. The 
power of soils to absorb moisture, a principle esseatiul Id 
tiieir productivepesS) ought to be much greater in warni 
aud dry countries than in cold and moist ones ; and thci 
tjuantity of fine aluminous earth they contain larger. Soil^ 
likewise that are situated on declivities ought to be more 
iabsorbent than those iti the same climate on plains or in 
valleys*. The productiveness of soils must likewise be in- 
fluenced by the nature of the subsoil, or the earthy or stony 
strata oa which they rest; and thia circuaista.nce, ought to 
be particularly attended k), in considering their chemical 
Jjature, and the system of improvement. Thus^ a sandy 
3oil may sometimes owe its fertility to the power of the 
sjub^il to retain water; and an absorbent clayey soil may 
occasionally be prevented from being barren, in a moist cli- 
mate, by the influence of a substratum of sand or graveh 

XVIIik Of the cfwmical Composition of fertile Corn Soils 
in the Climate, 

Those soils that are most productive of corn contaiii 
always certain proportions of aluminous and calcareous 
earth in a finely divided state, and a certain quantity of 
vegetable or animal matter. 

f he quantity of calcareous earth is howe\'«r very various^ , 
and in some cases exceedingly smlill. A very fertile corii 
soil from Ormiston in East Lothian afforded it)e in a hun- 
dred parts, only eleven parts of mild cakareous earth ; it- 
trontained twenty- five parts of siliceous sand; the finely 
divided clay amounted to forty-five parts. It lost nine in 
decomposed animal and vegetable matter^ and four in water> 
and aflorded indications of a small quantity of phosphate of 
limCk 

This soil was of a very fine texture, and contained very 
few stones pr vegetable fibres* It is not unlikely that it$ 
fertility was in some measure connected with the phosphate; 
for this substance is found in wheat, oats, and bafley, ^nd 
Inay be a part of their food* 

A soif from the low lands of Somersetshire, celebrated 
for produelng excellent crops of wheat and beans without 
manure, I found to consist of one-ninth of sand, chi^y 
siliceous, and eight-iunths of calcareous marie tinged with 
jton^ and containing about fiv^ parts in tlie hundred of ve- 
getable matter. I could not detect in it any phosphate o# 
e'ulph^e of lime ; so that its fertility must have depended 

• Kirwan. Ti*an8. Irish Academy, vol. v. p. 17^. ^ ^ ^ 

C 4 , principally 
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principally upon its power of attraccting principfes of tCgf-< 
table nourishment from wjter and the a^tmosphere*. 

Mr. Tillet, in some expcrinieitts made on the> composi-^' ^ 
tion of soils at Paris, found tha^ $ soil composed of three- > 
eighths of clay, two-eighths of river sand, and three-eighths 
of the pariiigs of litocstone, wa9 very proper for wheat. 

XIX. Cfthe Composition of Soils proper for lidbons Roois^ 
and for Trees* 

In generid/ bulbdu^rocrts require a soilmuch more sandy 
ind IcsiJ absofbent than the grasses. A very good potato^' 
doil, from Varsel in Cornwall, afforded me s>even*erghths oif 
siliceous^ sand ; and its ^orbent power was^ so sm3l, that 
6ne hnndred panrts loH only two by drying at 40aFaliren-^ 
heit. ' ^ / 

Plants and trees, the roots of which ate fibroas and hzrif 
acid capable of penetratin^r deep into the earth, will vegetate 
fo advantage in almost alT ccNOimen soils which are mode- 
rately dry^ and which do not contain a very great excess. of 
tegeCable' matter. 

I found the soil tafceft from' a field at Sheffield-place in 
Snssex, remarkablt for projducing flourishing oak», to con- 
sist of six parts of sand, and one p^ri of clay and finely di^ 
yided matter. And one hundred parts of the entire soil^ 
submitted to analysis^^ produced 

Partf; 
Water •- - - <• - - a 
Silex - - ^ ^ . 54 

Ahimine ----- gg 
Carbonate of lime - - - 5 

Oxide of iron -r - - - > 

Decomposing vegetable matter - 4 

Loss - . - . - 3 

yiK. Advantages of Irfiprotfements made ly changing tht 
jCojttpositi&n of the earthy Parts of SoiU. 

From the great diflTereace of the cause* that influence the 
prodtictivf.t)e»s of t^uiday it is obvious that^ in: the present 
State of scienee^ no certsuA system can be.devised from their 
improvement, independent of experiment i but there lire 
lew cases in whieh the hboixr of analytical trials will notbe 
amply repaid by the tertaii^i^y with which they denote the 
best me^ods of amelioration ^ and this will particularly 

* Thi^.soil was gftnt to me by T. Poole, Esq. of Netftei* Stowey. It is near 
tfie openine of the rher Parret into the firiiisb Channel ; but, I am told, is 

plover Qvernowed. ^'^ 

happe» 
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^i^ALH^happcn when U\e defect of composition is found in the pro* 
ri'^OTiDas of the primitive earths. 

In supplying animal or vegetable manufe, a temporary 
food only U provided for plants, which is in all cases ex« 
hausted oyfTft^i^^pf a certain number of crops J but when 
a soil is rendere(^,9f die. best possible constitution and tcx-> 
tore, with regard tQ tt^^jf^rthy part#, its fertility may be con- 
sidered as permanency ^si^blisheJ. It beicomes capable of 
attracting a very large portion of vegcflablc nourishment 
from the atmosphere, and of producing its crops with com* 
parativdy little labour and expense* 

Description oftn^'iApi'dfdibi^HtM''Jlnn^^^^ of Soils. See 

.Liaqmi jgrlg < f^^j^n^jg fof ^fje purpose of filtrating. 
' ^^ - D. Balance. 

E. Argand's lamp* 

P, G, H, K. The different parts of the apparatus fc- 
<Juii;ed for raeasucing the quantity of elastic fluid givea 
out during the action of an acfd on calcareous soilsf,. 
P represents the bottle for containing the soil. K* The 
bottle containing the acid furnished with a stopcock. 
G. The tube connected with a flaccid bladder, i. The 
CTaduated measure. H. The bottle for containing the 
bladder. When this instrument is used, a given quantity 
of soil is introduced into F ; K is filled with mtiriatic acid 
diluted with an equal quantity of water ; and the stopcock 
t)eing closed is connected with the upper orifice of F^ which 
is ground to receive it. The tube G is introduced into the 
lower orifice of F, and the bladder connected with it placed 
in its flaccid state into H, which is filled with water. The 
graduated measure is placed under the tube of H. When 
the stopcock of K is turned, the acid flows into F, and acw 
upon the soil ; the elastic fluid gen^ated passes through O 
into the bladder^ and displaces a quantity ^of water m H 
equal to it m bulk, and this water flows through the tube 
into the graduated measure ; the water in which gives by 
its volume the indication of the proportion of carbonic acid 
disengaged from the soil ; for every ounce measure of which 
two grains of carbonate of lime may be estimated. 

L. Represents the stand for the lamp. • 

M, N, O, P, Q, R, S.. Represent the bottles containing 
the different reagents. . • 
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VII. Bxiract/rom a Memoir on the Steeping of tPoot^ stfiS 

. on the Influence of its, different States on Dyeing. Jhf 

M, J. L. RoARD, Director of the Dyeing E^abifskment 

in the Imperial Manufaciorihs. Read in the French Na'^ 

tional Institute *. 

-Notwithstanding the labours of Dufay, of Hellot, f^t 
Macquer, and the important invesiigaiions of Messrs- 
Chaptal and Berthollet, dyeing still presents a great num- 
ber of problems, which are dieScult to be resolved, owing 
to the number and variety of its ageiits. Besides the effecta^ 
produced by' the nature of the primary substances, by th<i 
action of water, of air, of caloric^ and by the d^ec of at- 
traction of the colouring principles for vegetable and ani- 
mal substances, di (Terences which exist in the state of the 
substances t6 be dyed occasion Very remarkable alterations- 
M. Board, who is charged with tlie superintendance of the 
dye-houses belonging to the imjierial manufactories, has 
constantly observed that wools of various qualities, sub- 

' |ected to the same experiments, were coloured in a manner 
inore or less intense, whenever he was desirous of forming 
a comparison between them. These differences in the de- 
gree of affinity for the colouring particles are owing to a 
modification of the wool, of which he intends to treat iii 
ioiother memoir- ' 

The effects which particularly excited his astonishment 

' were jthose presented by wools perfectly alike in their ex- 
ternal qualities, which assumed in the same vat very dif-^ 
fcrent colours. It was of the greater importance to in- 
quire into the cause of this difterence, as dyeing, whose 
influence over many of the arts is so powerTul, 15 the basis 
<>f the manufactories of tapestry; ana as the slightest error 
\r the production of a Colour renders it totally useless and 
tmscrviceablc. This strictness in the choice of colours is 
m an especial .manner observed in the manufactory of the 
Gobelins. The zeal and the exertions of M. Guillaumot, 
4ad his indefatigable perseverance in destroying deep-rooted 
prejudices, have brought that establishment to such a de- 
gree, of splendour ana perfection, that the picture.s of the 
most celebrated painters are transferred to its production^ 
in a manner equally accurate and astonishing. The execu- 
^QO of the tints destined for that manufacture is at present 
siJitn^ed with the greater difBcuUies^ because, instead of 

• From the Annahs de Chivue, No. 158. 

^ oj^epating. 
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operating^ as formerly, with a scries of colours taken as it . 
were at random, it is necessary to find precisely the shad« 
required^ to follow the insensible gradation from light to 
dark through an harmonious successijn of thirty or forty 
colours, fiut hoNV can a dyer, however he may 6e accus* 
tomed to all the operations of this kind, be sure of obtain 
ing invariaJble results, when, besides a multitude of well 
known causes, minute diflerenccs in the degree Of twisting 
alter the affinity of the light, and when the least mixture 
in the substances to be dyed causes a considerable variation 
m the affinity for the colouring principle? Previous expe- 
riments maae on the wool ot animals in different states, 
caused M. Hoard to imagine that a more extensive investi* 
gation of the subject would make him acquainted with the 
cause of the changes he had before observed. 

M. Tessier, to whom agriculture owes such important 
improvements, facilitated his ifesearches by procuring him 
ieeces of Merinos in ihe grease from animals in health, dis- 
eased, and such as had died of the rot^ 

The wools of the healthy, dead, and diseased animals^ 
corresponding to the numbers 1, 2, .^,were employed sepa* 
fately,^ together, and mixed with scrapings (peltdte), wool 
of very inferior quality, and which bos besides been altered 
by lime. 

Scouring and bleachinu^ are so intimately connected 
with the operation's of dyeing, that the author thought fit 
to begin his comparative observations with these prelimi- 
nary processes, and even to extend them to the grease, the 
constituent principles of which were precisely explained in 
M. Vauquefin's memoir on the nature of that substance. • 

The agents which he employed for scouring wool, eithet 
in the fkece or spim,'are : 1. Grcaise ; 2. Soap ; 3. Caustic 
fotash ; 4. Hot water ; 5. Boiling water ; 6. Flanders soap^ 

1. These wools being treated separately, according to tht 
universal custom, were not completely freed from grease* 
No. 1. was very white, perfectly free from all impurity^ 
without the smell of sheep ; but, on rubbing it between tht 
fingers, a matter somewhat greasy mieht be perceived. The 
wool of the beast No. 2, which had died of the rot, wat 
extremely dirty, charged with earth and animal matters r 
after being scoiu*ed it bad still a yellowish gray colour, some 
smell, aiid was more greasy than the preceding. In tht 
fleece of No. 3, attacked with a languid disease, were 8 
great quantity of ticks. That insect had not a little c6n» 
tributed to aggravate the. disea^^of the.ai>iiuaU wbose soft, 

weak 
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lyeak wadl was of a greenish yellovv^ colour, wliich di- 
stinctly announced its decay. 

^ S*.' A portion oF the wool of each of the precedirig num-« 
bers, being treated hot with \ ^20th of soap, became very»^^ 
white, and perfectly free from the grease : it had a very 
little smell, which exp^siire to the atr speedily reinoved. 

3. One-fortieth part of caiistic'potash scours^ and whitens' 
wool extremely well ; but this n)ethod^ thdugh veYy effica- 
cious, is attended with to6 rfany inconveniences to' advisV 
i^s employments 

4* Wool steeped for some time in hot water lost, by the? 
action of the potash, too httle of its greatsy matter to be 
employed in that state* 

■ 5. It is dangerous, in all the operations of »courif>g to? 
raise the temperature of the fluid above 60^ or to leave tht# 
wool in it longer than a quarter of an hour^ for it is liable 
to be very soon injured in boiling water. 
- 6. Flanders soap is the substance which appeared to act 
in the most advantageous manner; it scours very, sp^ilv/ 
aT>d gives wool a 4egree of whiteness xWhich it is extremely 
difficult to ptoduce by any other means. 

On comparing wool spun id the gfcase and afterwards 
Itout^; with Ihat scoured before U was smm^ it ap- 
peared that the former had became exceedin|ly white, re-' 
sembiing the colour of unwrought cotton, while the erecond 
retained' a dull yellow cast, from which it can never 1x5 
fteed^ This last experiment frequently repeated, and irt 
several different ways, constantly afforded the saiite results* 
It perfectly afirrees witli the ideas current in the work-shops^ 
that wool oaSly scoured can never be thoroughly cleansed 
from grease, and that a great part of the preparations it 
may- receive in dyeing are never fixed in a solid manner* 
Thus, besides the advantage of sparing ^proprietors an ope«f 
ration which they never execute perfectly, a twofold cau^e 
ought to induce thenv to preserve wool in the greasy: in 
the first place, to protect it from injects and gruos, which 
seldom attack it in that state 5 and in the second, to allow 
tbe various arts which employ white wool the means of 
givfng it that piirity and lustre which it can aever acquire 
when it has been previously scoured.. 

The effects of gas and sulphuric aeid were likewise tried j 
but neither of those means was capable of giving to wool^ 
twice scoured, the same degree of whiteness as to thai 
which had been completely freed from grease at oncc. 

' These axpericDcnts served to ascertain a fact which feci 

\ had 
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1^ lon^ before observed; namely, that whiteness, so far 
from bethg the same in substances bclongiilg to diflfereaC 
classes^ varies even in the produce of the same class t tbus^ 
the vrhite of cotton will never be the samp as that of thready 
and^ difference will always be perceived between tlie white- 
ness of wool and that of silk, in the same manner as we 
distinguish^ thotigh with greater difficplty, the numerous 

Eroduets of individuals of the same family. For it cannot 
e doubted that, if ev^n the same disposition of the surfaces 
jcould esftablish between all these bodies a certain identity for 
reflecting th^ light ; yet, as the smallest difference of their 
tiature must affect their ai]5nity, this alone would be sufS* 
cieot to produce alterations in them. 

The intention of these researches was to ascertain the 
infiaenee which the stgte of the animal must excfcise over 
the grease^ and the nature of the wool. 

The grease is a fatty, unctuous substance, with a rcry 
strong smell, which is supplied in the sheep by sweat, and 
the transpirable matter emitted by all animals. When dis- 
solved in water, and filtered to disengage it i^om the earthy 
and animal matters which adliere to it, it is of a beatuiful 
yellow fawn jcolour, more or less inclined to red, and com- 
posed, according to M. Vauquelin, of a soap witli abasia 
of potash, animal matter, lime, and potash, combined with 
paroon^c, ^cefic, and muriatic acids. Filtration likewise 
separates a white matter floating on the surface of the 
grease, and which in scopritig does not combine with the 
alkalies : it appears to be of the same nature as suet ; it 
pielts, and becomes liquid, at a low temperature, and takes 
fire very easily. 

• TTie animal matter dissolved by alkalies ii; precipitated of 
a reddish yellow hy all the acids. Oxygenated muriatic 
acid and oxygenated muriatic acid gas form in it a while 
flaky precipitate, which becomes coloured by exposui^ to 
the aii;: it is a kind of paste, soft, somewhat viscous, of it 
dirty yellow colour; it speedily becomes liq[uid, and bums 
with a bright white flame. This matter, when kept for 
some hours at eighty degrees, in several pounds of wsftcr, i* 
totally insoluble; but by evaporating the liquid you iJ>taitl 
t small quantity of a soft matter, of a dark bro\vn colour^ 
whijch has an agreeable smell, resembling that of the ex- 
tract of liouorice. He was the less surprised to find thi| 
smell in tne grease, as in his experiments made ia the 
year 1800, by which he first demonstrated the presence of 
potash in it, he remarked that ammonia, kept in digfestioii 
^ith this substance, gave it a str6ng smell of orange flowers, 

and 
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and that all the antient avriters who treat of the ni«dfeal 
properties of the (Bsype, and its fcetid smell, agree that afteir 
% very long period it changes to an agreeaWe odour, resem- 
bling that of ambergris. 

Alcohol treated wi th .the animal matter takes up a re- 
sinous substance of a pale yellow colour, which is precipi- 
tated in white flakes, bf a light yelbw, by water and by 
acids. 
Being desirous of attacking the yellow extremities of the 
. parts of the wool from under the l>elly and the thighs of 
the animal, tie treated them with alcohol, quicklime, and 
caustic alkalies ; but none of these agients was capable of 
changing their colour. It appears that the greilse accirmo^ 
lated in .those parts, together witti the action of the air, 
produces a very intimate combination, which cannot be de<t 
6troyed without injuring their texture. ' , ' , 

Equal portions of the grease, Nos. I, S/H, at the same 
degree of concentration, were filtered and evaporated nearly 
to dryness in capsules of porcelain. No.4. furnished twic6 
as much.matte*' as the two others ; it strongly attracted the 
hunrtdityof the* air, and l>^came almost entirely liquefied ^ 
hy it. Acids acted on all three in the same manner, pro-; 
ducihg a very decisive eficrvescence. After biiming them 
in a crucible of pfatina, he separated from all three, by di«* 
stilled water or by nitric acid, potash slightly carbimatedj 
or nitrate of potash, the weight of which was nk>re consi-^ 
'derable in No. 1 . than in 2 and 3y which exhil^ited no very 
pferceprtible difference. 

These expernnents, by demonstrating that the grease an4 
the potash, one 6f its component principles,- increase or de- 
crease in the Merinos, according to their state of health or 
cf disease, enable us likewise to form a judgment of th< 
iiiimediate relation of this substance to these different states^ 
as afso of its influence on the beauty of their products, Fo# 
it" would be a great mrstake to look upon it as prejudicial to 
them, when wc know that the augmentation of this^ecw- 
tion is incapable of altering the health of the animals, ^ 
temarked by Messrs. Giilert, Tessier, and Huzard, in theit 
observations on the' growth of long wools ; and when the 
most celebrated naturalists agree in rejecting every method 
tending to deprive them of it, such as exposing them to 
fcog rains, and washing their backs. Besides, dojps not 
the Merino, which is the most distinguished of all the spe- 
cies of this ffenus for the fiiieness and the beauty of hs rrch 
^eece, yielcTthe greatest quantity of grease ? ai>i do w^ not 
see tbis substance diminishing with the quality of the wool; 

and 
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wA dwindling to nothing in those of the same species that 
Hre covered with hair, as the sheep of <juinea and Senegal ? 

As M. Board cannot at present give his observations all 
the latitude of which they are susceptible, he hastens to 
inake public, the experiments relative to the effects produced 
in ilyeiag by the different qualities of the wools he em- 
ployed. 

The colour assumed by wools while steeping appeared to 
him a iact so interesting, ' that he thought it necessary to 
investigate the cause, fife alternately changed the vessels 
find the agents destined for this operation, and ascertained 
that this coloration ought to be ascribed entirely^to the ac** 
tioa of copper ; for ammonia forms a blue precipitate in 
steeping vessels of that metal, while the same predpitato 
Js extremely white, if vessels of earth, porcelain, or'even tin, 
be employed. Wool left for some hours in boiling water, 
in a copper vessel, acquires a greenish gray tint; but this 
effect is greatly augmented by the orclii>ary mixture of alum 
and tartar. If into this batn, saturated and boiling, you 
plunge different kinds of combed wool, those produced by 
the. native breed of France and Holland assume a lively 
green colour, and those of Merinos a greenish yellow, or a 
very dark ochre yellow. Though this effect is much less 
perceptible in steeps on a large scale, yet, by comparing 
white wool with that which has been steeped, the difference 
appears, sufficiently striking. > The colour fixed by this me- 
thod is very little altered by alkalies, and not at all by acids, 
which in a slight degree heighten its intensity : ammonia 
turns it to a yellowish gray. 

In these experiments the author employed alum manu- 
factured by M. Curaudau, which appeared to him to possess 
adi the Qualities and defects of Roman alum, in a compara- 
tive investigation wiiich he undertook relative to the effeclg 
in dyeing of all the kinds sold in the shops. 

Tbe wools, after remaining eight days in tlie alum liquor, 
were then dyed with cochineal, madder, saunders wood, 
^k Tht same qualities, whether natural or acqcwred, 
|iaving appeared to act in the same nuunier in all the expe- 
fimcnts to which they were subjected, M. Roard de&crioes 
fttly tbe fir^, which was that made with cochineal. 

Experiment I. 

No. I. HedUhy Merirm. 

A b^utiful carnation red, inclining a little to ydlorr. 
This No. 1. surpassed in depth and intensity all tlieshadea 
which he tried of « more th^ two or three colours. 

Experiment 
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, Experiment II. 

Nos* 3 and 3. jinimals dead and diseased. 

The colours almost always the same ; sometimes, how* 
ever, No. 3 is less hiffhly coloured. The difference between 
these wools of dead and diseased animals and thoee of 
healthy sheep, though both of the same flock, is very re- 
markable. 

Experiment III. 

No. 4. A Mixture ofi-qual Parts oflyQ, and 3. 

The quantity of the altered wool being mupb greater in 
this experiment, the colours I obtained with it hearly re* 
fiemble those of ^3 and 3, but never equal in beauty that of 
No. J. ' 

Experiment TVc 

No.^ $. The same Wool as No. 1 , but spun ivithout Oil, and 
ckared of the Grease at a single Operation. 

The colour .produced by this wool was more brilUant 
than that of No. 1, but its tone was lcs$ high ; which de- 
monstrates that in gome operations the natural colouring 
inatter must be of soipe utility. Thus, in fine crimsons, 
and sdme other colours/ the {;i!ks ought to retain soipewh^ 
of their rawness, for those that^are white cati never acqpirc 
the same appearance. This observation perfectly coincides 
with the experiments of Coulomb on the gooa effects in 
dyeing of silk still charged with a portion pt* its colouring 
principle. 

Experiment V. 

No. 6. Clippings of IVool of Picardy. 

The deteriorated matter, which forms a part of this wool, 
takes the cok)ur so ill, that it is always clouded : in all the 
experiments it invariably produced a dull dirty colour, fa# 
inferior to that of No. 1 . By the mixture of this damaged 
wool, the dealers adulterate the quality of all the carded 
wools of France, which, as mnch preparation agrees v^ 
ill with them, can be employed only in the manuiactur^ of 
the most ordinary stuffs. 

Experiment VI. 
No. 7- cuppings and Wool of the Merinos No. 1, in equal 

Parts, 

Notwithstanding the bad quality of the wool No^ 6, thi» 
mixture- took the colour so well, that, in all my experiments, 
iX^was not much inferior to that of No. 1, though, Qw^f|g 
to the clippings, its appearance was^lwfys 4uH- ;, 

^ Kxperiment 
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Experiment VII. 

Nos. 8 and 9. Mixtures made luith equal Parts of Cl^-^ 
. ptTigs, the Wool of dead Animals No. 9, and of diseased 
Sheep No. 3. 

The difference between Nos. 8 and 9 was scarcely per- 
ceptible ; the colours were dull and dirty^ and darker than 
Kos. 8 and 3^ of which they were in part formed. 

Experiment VIIL 

The same numbers of Wool employed in the preceding 
experiments were dyed blue, and their results perfectly 
iigreed with those ali'eady stated. This colour is perhaps 
the only one that wools of an inferior quality taKe weilf 
though the blue is not equal, and always inclines to blade. 

Experiment IX. 

The wools Nos. t and 2, which had been Scoiu^d, ^d 
the scrapihgs, No. 8, were treated with the dye, compara- 
tively with that of No. 1, spun in the grease. The three 
tirst took the colour slowly, and assumed a dull blue tint^ ' 
jnclinirtg to black* No» I, on the contrary, took it very 
speedily, and acquired a beautiful and very deep blue colour. 
These four numbers were scoured together, hot, with 
Flanders soap : the* wools of the healthy and dead animals, 
and the clippings, entirely lost their colour ; while that of 
No. 1, in the grease, retained a very brilliant bafbel blue. 

Experiment X« 

Wo<>ls of the three qualities emj^oyed in the three manu* 
factories of tapestry were dyed at the same time with the 
Merino wool No. 1 * In all the experimenu the latter took a 
deeper colour than any of the others, which are carded wools 
of Flanders, Holland, and Picardy. 

The principal facts contaitied m this memoir lead to the 
following consequences t 

1. In scouring, the heat of the fluid ought never to 
Exceed 60° ; for, even before it rises to the temperature of 
boiling water, wools in the grease are very liable to be in** 
jured by the potash^ 
, 2. Wools scoured at two operations can never be ren- 
dered completely white. This effect seems to proceed from 
a change of state in the greaSy Colouring matter, which, 
by becoming more highly uxy^nated^ loses its solubility. - 

3. Oxygenated muriatic acid, and oxvfenated muriatic 
acid gas, precipitate, in white, flakes, the animal matter 
cenramed in the grease : it is speedily coloured by the air, 

VoL 23. No. 89. Oct. 1805. D and 
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and contains a substance with an agreeable smelly which 
appears to be perfectly analogous to that developed by am-' 
monia, and with that discovered in it by the antient^. 

4. It o^ght to excite little surprise to see the quantity 
of potash and of grease diminish or increase in sheep ac- 
cording to their state of disease or of health ; for a secretion 
so"^ complicated, requiring the utmost exertions of nature, - 
must invariably be intimately connected with the augmenta- 
tion or diminution of the vital powers. But how is it pos- 
sible to doubt that the grease has an immediate action on 
the quality of the wool,- when we see those two substances 
proceedy if we may so express it, in harmony, from* the 
wild sheep of Greece to the most beautiful and the most 
vigorous Merinos ? It was probably to assist them to re- 
cover this precious transpiration, that ihe Romans, after 
shearing, covered them with a mixture of tonic and oily 
linhstances, which, according to Columella, preserved them; 
from many diseases, and contributed to render their wools* 
Jiner and longer* 

5. These wools constantly assume^ in copper vessels, 
JoUd colours, more or less deep, which, even at the lowest 
Aegree of coloration, prevent them fr©m taking the firs|; 
shades of a tint. This effect is qbviated by the use of tin* 
vessels, the oxide of which cannot alter the whiteness ojf 
ihe wool during steeping. 

6. Air the experiments prove that the affinity for the 
colouring matter varies in wools according to the healthy 
or diseased state of the animal ; and that the wool of healthy 
Merinos is always more highly coloured than not only Nos.^ 
^ and 3, though the produce of the same flock, but even? 
iban all the carded wools of France and Holland. Th6fy. 
«how to what eauses we ought to ascribe the effects pro- 
duced on wools the exterior chara/^ters of which are per* 
fectly alik^, and which, after receiving the same prepara- 
tions, assume, in thfe same vafe, different colours. 

. 7. The beautiful and very solid blue colours obtained 

from wools in the grease, demonstrate, in a very positive 

manner, the influence of that animal matter, which, if 

transferred to other substances, might furnish the arts with 

many higMy^^iseftil applications. 

Olservatmns of t/ie AutkeK 

Since the readitig of my;memrtir t© the National Insd- 
tute, I have jpeceived a complete proof of the fact** to which 
I ascribe thdvariatious exhibited in dyeing by carded wools- 
Jiaving aseertained- that the different causes ukich exercised 
, . » an-- 
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an influence over our operations could not arise from the 
manipulations of the dyer, we complained to our wool- 
merchant of the bad quality of his goods. He was then 
obliged to acknowledge that he mixed the wools of Flan* 
ders with those of Holland according to the general prac- 
tice of the trade ; and that, though all the dyers had con- 
stantly complained of the same defects, yet, as they had 
neglected to acquaint him with the cause^ he had not been 
able to take such measures as to pfevent them in future. 
*rhese wools are likewise attended with a disadvantage of 
einother kind, which it is of considerable importance to in- 
dicate ; I mean the augmentation that is given them by 
passing them through butter-milk, and which almost al- 
ways amounts to one-eighth of their weight. They are 
surcharged with a white dusty matter; which, even after 
carefirf and repeated washing, still furnishes a sufficient 
(juantity of acetous acid to change a great number of results 
in dyeingw 



VIII. Neii/ Galvanic Discoveries. Sy M. Rittbr. JBaJ- 
iracted jrom a Letter from M. Christ. Bernoulli^. 

1. Charging a Louis d*Or by the Pile ^ 

A«E pile wiih which M. Ritter commonly performs his 
experiments consists of 100 pairs of plates of metal, two 
inches in diameter; the pieces of zinc have a rim to. pre- 
vent the liquid pressed out from flowing away; and tlie 
apparatus is insulated by several plates of glass. 

As M. Ritter resides at present near Jene, I have not had. 
an opportunity of seeing experiments with bis great battery 
of two thousand pieces, or with his battery of fifty pieces, 
each thirty -six inches square, the action of which conti- 
nues very perceptible for a fortnight. Neither have I seen 
his experiments with the new battery of his invention, con- 
sisting of a single metal, and which he calls the charging 
pile. 

I have, however, seen him galvanize a louts d*or. He 
places it l>etween two pieces of pasteboard, thoroughly 
wettfed, and keeps it six or eight minutes in the chain of 
circulation connected with the pile ; and thus the louis be- 
comes charged, though not immediately in contact with the 
conducting wires: if the louis thus charged be applied to 
4he crural nerves of a frog recently prepared, the usual con- 

♦ Abridged from Fan Mons\ Journal, vol, vL 

D'2 tractions 
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tractions arc excited. I hacl put a louis thus galvanised into 
my pocket, and M. Ritter said to oie a fevv^ minutes after^ 
that I might findoiit this louis from among the rest, by try- 
ing them in succession upon the frog. Accordingly I made 
the trial, and actually distinguished, among several others, 
a single one, in which the exciting quality was very evident. 
This charge is retained in proportion to the time that xh^ 
piece has remained in the circuit of the pile. Of three dif- 
ferent louis which M. Ritter charged in my presence, nei- 
ther lost its charge in less than live minutes. These expe- 
riments succeeded completely, and nothing s^med so easy 
as to repeat them . 

A metal thus retaining the galvanic charge, thpugh in 
contact with the hand and with other metals, shows that 
this communication of the galvanic virtue has more affinity 
with magnetism than with electricity, and assigns io the 
galvanic fluid an intermediate rank between these two. 

M. Ritter can, in the way I have just described, charge 
at once any number of pieces. It it only necessary that 
the two extreme pieces of the number communicate with 
the pile through the intervention of wet pasteboards. It U 
with metallic discs charged in this manner, and placed 
upon one another with pieces of wet pasteboard alternately 
interposed., that M. Ritter constructs his charginff pile, 
which ought in remembrance of its inventor to be called th« 
Ritterian pile. The construction of this pile shows, that 
each metal galvanised in this way acquires polarity, as the 
needle does when touched with a magnet. Though I have 
had no opportunity of seeing this new pile, I have convin- 
ced myscff of the reality of the phasnomenon by an experi- 
ment of the highest importance to science, and for the in- 
vention of which we are equally indebted to the same inge- 
nious philosopher. 

M. Ritter, in his numerous experiments on the excitation 
produced in the frog by the contact of two different ^Tietak, 
(for he has not entirely abandoned the (original mode of 
galvanising, like MBSt other experimentalists, who employ 
Volta's pile exclusively,) had perceived not only a very 
strikmg difference in the excitability ot the different parts 
of animals, but also a difference of excitement between the 
extensor and flexor muscles, according as the positive or 
negative pole was applied to them, or as they were acted 
upon the instant after the metals were brought into dontact 
or separated from ea^h other. 

When the excitability is at its highest point of energy, a« 
in very young frogs the moment after they are prepared, or 
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in adult frogs during the coupling season, the flexors alone 
wmtract, and in particular the fleator muscles of that thigh. 
U) which the feilvcr or negative metal is applied, contract at 
die instant when the metals come into contact, while those 
of the thigh to which the zinc or positive metal is applied, 
contract at the instant of their separation. — Opposite eflects 
are observable infrogs the excitability of which is on the point 
of being extinguished (Ritter's fifth degree). In this case the 
extensors only contract, and the flexors remain absolutely 
motionless. At the moment of contact of the metals the 
muscles on the zinc side alone are thrown into action, and 
at the moment of separation those on the silver side. 
. M. Ritter distinguishes three degrees of mean excitability. 
At the second degree (the first of the three mean degrees), 
when the metals are brought into contact, a strong excite- 
ment of the flexors takes place on the silver side, and a 
weak excitement of the extensors on the zinc side; and 
when the metals are separated a stron^o excitement of the 
flexors is seen on the zinc side, and a weak excitement of 
the extensors on the silver side. 

At the fourth degjee of excitability the contrary takes 
place- At the third or middle degree the excitability ap- 
pear* to be equally distributed, the contractions on each 
side appearing equal, and at the moment of contact the 
fexors contract on the silver side, the extensors on the zinc 
side ; while at the moment of separation the extensors con- 
tract on the silver side, and the flexors on the zinc side. 

All these phaenomena were exhibited to me by M. Ritter, 
and the different contractions were vxtv easy to be distin- 
guished. I have not had time to repeat the*?e experiments, 
and I fear, easy as they appeared to be, they will require an 
experienced hand to produce such flietinct effects as I wit- 
nessed. Even with him, none of the experiments which i 
saw succeeded the first time. 

M. Ritter, after showing me his experiments on the dif- 
ferent contractibility of various muscles, made me observe, 
that the piece of gold galvanised by communication exerts 
at once the action of two metals, or of one constituent part 
of the pile; and that the half which in the circle was next 
the negative pole became posi,tive, and the half towards the 
positive pole became negative. 

' Having discovered a way to galvanise metals, as iron is 
rendered magnetic, and having found that the galvanised 
metals always exhibit two }>oles, as the magnetic needle 
does, M. Rillcr suspended a irah anised gold needle on » 
pivot. He perceived, to his surprise, that these needles 

D^ had 
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ha^ a certtin dip and variation^ and that the angle of varia-«: 
tion, the quantity of which I ain sorry I cannot recollect,, 
was uniformly the same in all his experiments. It differs- 
however from that of the magnetic needle, and the positive 
pole always dips, 



IX. Galvanic Experiments, By M. Ritter*. 

Xhouqh I have for some time past employed myself 
more in the physical than in the chemical part of gal-* 
vanism, I have, however, had occasion to make some ob* 
servations in the latter department. I have, for example, 
formed of the oxide of iron an indigo Wue extremely beau- 
tiful. To obtain this oxide you must take a glass tube six 
inches long, with a diameter of half or three quarters of an 
inch- You fill the tube a third or fourth part with mer-' 
cury, and the rest with water. Introduce inio each end of 
the tube a thick iron wire ; place the tube in a somewhat 
inclined position, and make the superior wire communicate 
with the positive pole, and the inferior wire with the nega-r 
tive pole. After some hours the surface of the mercury 
' will be found covefed with a blue oxide of iron. This oxide 
^s produced by the iron of the positive wire, which is par* 
tially reduced by the negative wire. It deo3^idates itself a^ 
first into a green oxide, and afterwards into a blue oxide. 

Another interesting product which I obtained is the 
oxide of silver byperoxidated. This oxide is formed in any 
solution of silver, on the side of the positive goid wire of 
the pile. It has a perfect metallic sound, conducts electric 
city and galvanism exceedingly .well, is very friable, and 
has an appearance of galena of iron. It often '. forms lances 
or columns, slender and straight, of the length of from 3 'tq 
4 inches, and from half a line to three-quarters of a line in 
thickness. These columns represent in their whole length a 
succession of uninterrupted crystals, in the form of andreo* 
lite, so that each section across the columns gives in some 
sort the shape of a Greek cross. 1 should have much to 
add to describe completely this product ; but an experiment, 
and, if needful, the assistance of the microscope, will afford 
a much better idea of it than I could give by description. 
The hyperojfide of silver, reduced to powder, and thrown into 
simple muriatic acid, produces, even in cold, a very strong. 
eflf^^rvescei^ce, accompanied with an abundant disengage-^ 

'■ ^ * iTom Fan Mons^s Journal, No. 17. . 
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ment of oxygenated muriatic acid gas^ and converts iuelf 
almost instantly into lana cornea. In employing ittf thif 
experiment crystals instead of powder^ there is heard even at 
a distance a strong crackling. 

You can obtain in the same manner very quickly the 
brown oxide of lead. This oxide takes the snape of a little 
scooped out channel. It has a very brilliant metallic ap* 
pearance, and conducts electricity very well. The browu 
oxide of lead with muriatic acid^ even m cold, also thro>V9 
up vapours of oxygenated muriatic acid, but not nearly xj^ 
the same abundance as hvperoxide of silver. 

Other metals afibrded me similar pixKlucts, but I hav^ 
laot yet had time to eXitmine them. 

In like mauner as silver allows itself to hyperoxtdate; it 
allows itself to hydrogenate by the pile. You obtain th« 
hydrogenated silver in decomposing by the gold wire, or by 
the negative silver of the pile, a solution diluted so ffuffi 
ciently that thedisengaged hydrogen shall be in greater quan-» 
lity than is necessary to deoxidate the silver* The superabun- 
dant hydrogen combines with the metal, and fomis^ a com* 
posite of the same colour, which deposits itself under the 
appearance of a black magma, of a spunge-like body, or of 
beautiful dendritic forms, and which is the true hydrogenated 
silver. 

Priestley knew this substance, and gave it the name of 
dephlogisticated silver. Bucholz had also, obtained it, and 
regarded it as silver incompletely reduced. But by heat one 
may disengage hydrogen under the form of gas ; after which 
there remains reduced silver. 

I expect to obtain violent detonations from the mutual 
reaction of hyperoxidated silver and hydrogen. Copper is 
hydrogenated u>ider the same circumstances^ and t^k^ a 
blue colour, with the most beautiful and various shades. 

The same hydrogenation' succeeded equally well in my 
experiments with tin. 

i have not yet examined the black precipitate of 
gold which is obtained at the wilre of the negative pole 
of the pile. Silver, copper, and tin take, the highest degrees 
of hydrogenation by exposure in a very diluted state to strong 

f>iles having gold wires from three-quarters of a line to one 
ine in thickness; and the highest degree of hydrogenation, 
chiefly for silver, appeared to constitute the gaseous state. 
We know already the gaseous state of the highest degree 
of hydrogenation of most other metals. 

D 4 X. Che- 
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' X. Chemical Experiments mi Mercury. By Messrs^ 
Braamcamp anrf Siqueira-Oliva, of Portugal*. 

X HESE cxperinaentB h^ve for their objects: l.To ascertain 
s the action of phosphorous acid, of phosphites, and of phos- 
phorus, on the oxides and salts of mercurv : 2. The analy- 
sis of some mercurial salts, by means of pnosphorous acid : 
3. To ascertain the action of byperoxygenated muriatic 
acid on red. oxide of mercury. 

I. Cfthe Action of Phosphorous Acid upon the Oxides of 
Mercury. 

Having placed 10 grammes of red oxide in contact with 
phosphorous acid a Tittle concentrated, the colour of the 
oxide was chknged into a gray. On boiling this mixture, 
we saw, in a few instants, running globules appear, which 
led us to suppose that the phosphorous acid had passed into 
the state of phosphoric acid, by combining with the oxy- 
gen of the oxide of mercury ; and also that perhaps the 
phosphoric acid, as it formed, had dissolved some portion 
of the oxide of mercury. To ascertain this point, we fil- 
tered and treatcdv the liquor by sulphurized hydrogen : to 
our great astonishment, this reagent afforded but extremely 
slight indications of the presence of mercury. The resi- 
duum that remained on the filter, after having been well 
wa&hed and dried, gave us nine grammes of mercury. 
Hence we concluded that the red oxide of mercury contains 
nearly ten per cent, of its weight of oxygen. 

The result of this experiment points dut new means for 
analysing the oxides of mercury, which appear to us pre-» 
ferable to sublimation, which is less expeditious, and is at- 
tended, brides, with the inconvenience of not giving ac* 
curately the quantity of mercury reduced to the metallic 
state, either because by accident it may be volatilized, ^ or 
adhere so closely to the vessels employed, in the operation 
that the whole cannot be detached. 

We hoped also to be able, by means of this acid, to ana- 
lyse the salts of mercury, by adding to them potash to de- 
Compose them at the same time that the phosphoric acid 
should reduce the oxide into running mercury ; but the re- 
sults were not satisfactory. Having tried this process on 
10 grammes of oxi-muriate of mercury, we obtained only 
PG of running mercury, instead of 73, which we ought to 

• Frpm Amiales de Qhimi^, voU bV. 
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have obtained, as we shall show hereafter. This loss of 
0*7 is to be attributed in part to what was dissolved by the 
phosphoric acid which was foriDcd, but still more, in our 
opinion, to the potash. Mercurial salts decomposed by 
means of this alkali always retain some of it. M. BerthoU 
let has shown, thit during the decomposition of these salts 
by potash, neiiherthc redundance of the latter, nor ebulh* 
tion^ can entirely clear the solution of mercury* 

«. Of the Gray Oxide of Mercury. 

AVith phosphoric acid we treated ten grammes of gray 
oxide, ofotaitied by decomposing by ammonia a solution of 
a sulphate of mercury at the minimum, strongly boiling the 
precipitate to dissolve and separate all the triple salt that 
might have united with it. From these 10 grammes we 
obtained 9*25 of reduced mercury, and we concluded thai 
this oxide contains 7^ per cent, of oxygen. The mean 
which we employed tor obtaining the gray oxide of mer- 
cury seems to us preferable to that of precipitation by 
caustic fixed alkalies, which combine in part with tb« 
oxide precipitated, from which it is impossible entirely t<» 
separate them. When, in* the method with ammonia, some 
portion of this adheres still to the oxide, we may easily ex* 
pel it by a moderate heat. 

3. Of the Action of the Phosplwrtms Acid ypon the SoUm 
, of Mercury, 

Having, without success, attempted to analyse the mercu* 
rial ^alts by means of caustic potash, we determined to treat 
them in a direct manner with phosphorous acid, and wc 
obtained the following results: 

1. Phosphorous acid in excess decomposes all the mer^ 
curial salts, without exception, reducing their oxides into 
running mercury, and entirely separating their radicals. 

2. When these salts are at the maximum of oxygenation, 
it causes them to pass into the minimum before it decom- 
poses them. •- 

3. Mercury is completely reduced to the metallic state 
by this means ; for, the oxide of mercury Ijetng united to a 
radical, which does not quit it entirely until it arrives at 
tbe metallic state, the phosphoric acid farmed in the ope- 
ration cannot dissolve the mercurial oxide, not being in 
contact with ;he mercury until it arrives at the metallic 
state, nie acids, before united to the oxides of mercury, 
cannot redissolve it while the phosphorous acid which de- 
stroys the action is presents Should a phosphate acci* 

dentaj!/ 
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Mentally be formed^ it would immediately \tt decomposed 
by the phosphorous acid. 

4. Of the Analysis of the different Mercurial Salts. 

Convinced from the prejceding jexperiments, that the 
phosphorous acid ^flbrdca the best ipeant of analysing the 
mercurial salts^ we attempted the following an^yses. 

Of Turhith Mineral. 

Having boiled ten grammes of this salt, very dry and 
well prepared, till we saw the mercufy reduced, we filtered 
the whole through gray paper. All the r^eduosd mercury, 
collected in a single globule, weighed 7*7, which, accord- 
ing to the analysis or the red oxide of mercury, is equiva- 
lent to 8»47 of th^same oxide. The filleted liquor, treated 
by the muriate of barytes, gave 5 grammes of sulphate of 
barytes, which, at 30 per cent. 6f sulphuric acid, represent- 
ing 1*5 of this acid. There remains a loss of 3 centi- 
graqames, which may be attributed to the moisture. — ^This 
result differs a little from that given by M, Fourcroy. 

Recapitulation. 

Oxide of mercury at the maximum • 84*7 
Sulphuric aqid - - .- - 15* 

Loss, probi^ly to moisture, '- • . 3 

100 

Of Neutral Phosphate of Mercury at the Maximum. 

Ten grammes of this salt well dried, treated in the same 
manner with sulphurous acid, gave the following result : 

Red oxide -' - * 63'8 
Sulphuric acid - - 31*8 
Loss by moisture - , 4*4 

Of Oxygenated Muriate of Mercury of Commerce. 

• Ten grammes, treated with phosphorous acid, gave of 
running mercury 7 '3, which represents 8*03 of oxide at the 
maxiinum. The filtered liquor, treated with nitrate of 
silver, g^ve 7*4 of muriate of silver, which represent 1*86 of 
muriatic acid. This salt being formed by sublimation, 
contains no water, and we attributed the 1 1 centigrammes 
joss to the iron, which is always fovuid more or less mixed 
with this salt as it is met with m commerce. 

5^ ^ Result. 
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Resuk. 

Muriatic acid - - - 18*6 
Oxideof mercury at the maximum 83*3 
Loss attributed to the iroa ^ - I * t 

100 

On Nitrous Turlith, Nitrate of Merairy at the Maximum, 
of Oxygen, and at tlw Minimum of Acid. 

Ten grammes of this salt, atf dry as possible, treated with 
ihe phosphorous acid, gave 8 grammes of reduced mercury, 
which represent 8*8 of red oxide of mercury : what is 
wanting to the complement of 10 grammes is to be attri-r 
buted to the nitric acid, which we cannot collect in this 
operatiogl, 'because phosphoric acid, by seizing a part of its 
oj^ygen, causes it to evaporate in nitrous vapours. TTic 
perfect dryness of the salt leads us to believe that the re- 
mainder of the weight may, without fear of error, be attri^ 
buted to the nitric acid. . 

Result. 

Oxide of mercury at the maximum 88 
Nitric acid - - - - 12' 

100 

Of Phosphate of Mercury at the Maximum* > 

Ten grammes of this salt, also as dry a^ possible, treated 
in the same manner with phosphorous acid, gave Q'S of 
running mercury, which correspond to 7*13 of oxideof 
mercury at the maximum; the 2-83 wanting to comp.lett 
the 10 grammes, we attribute to the phosphoric acid. 

This experiment proves that phosphorous acid mit only 
decomposes all the salts formed by mercury with other 
acids, but also those which are formed by the phosphoric 
acid ; so great is the affinity of this acid for oxygen, that 
it surmounts that of the mercury for the same principle, 
and at the same time the attraction of the phosphoric acid 
. for the oxide of mercury. 

This phaeoomenon also clearly points out the reason why 
the phosphoric acid, formed at the cost of the oxygen of 
the mercurial oxides, does not dissolve the mercury as long 
as, any phoiplioric acid is present ; this decomposes in it* 
turn the phosphate \yhich might be formed. 

Of 

Digitized by VjOOQIC 



(0 Cliemical Experiments on Mercury • 

Of Phosphites. 

The phosphites likewise deoxygenite the oxides of mer- 
cury^ but their action is incomparably less than that of the 
phosphorous acid. It appears to be subordinate to the force 
of affinity of the phosphorous acid with its base^. and to 
the action which this may equally exercise upon the oxides 
of mercury : the phosphites therefore do not seem to us to 
be capab^ in any case, of affording an accurate means for 
the analysis of these oxides. They also deoxygenate the 
mercurial salts 3 but this action is weakened by the same 
causes. 

Of the Actim of Phosphortis upon the Mercurial Oxides and 

Salts. 

Pelletier, who has attempted to combine phosphorus with 
all the metals, says, that on treating the red oxid^of mer- 
cury with this substance by means of water, in a gentle 
lieat, he obtained a phosphuret of mercury in i^hich the 
phosphorus seems to exist in a state of teeble combina- 
tion, and that he obtained by the same operation some 
phosphoric acid. . On repeating his experiment we obtained 
the same results ; but it appears to us that the formation of 
tfee phosphoric acid which is produced in it may be differ- 
ently explained. We are of opinion that the phosphorus 
(which gives origin to this acid) attracts a portion of oxy- 
gen from the atmospheric air, and passes into the state of 
phosphorous acid. What has led us to form this conclu** 
sion is this: The phosphorus which is carried off by the va« 
pours of the water burns at the sui^face of the latter ; and 
consequently forms there phosphorous acid, which must4>e 
changed into phosphoric, in proportion as it seizes the 
oxygen from the red oxide of mercury. This explanatioix 
appears to us the. more natural, as phosphorus, placed in 
contact with the red oxide, does not become acidified, though 
It deoxy&enates the latter, as we shall show hereafter, and 
as phosphorus boiled in water is changed, by this simple 
operation, into pho?phor6lis acid. 

When phosphorus is placed in contact with red oxide 
and water m the cold, it first attracts oxygen from the red 
oxide, and reduces it first of all into gray oxide, jind at 
length to the metallic state ; but in this case no phospho- 
rous acid iior phosphoric acid is formed ; the phosphorus 
merely becomes oxidated, and assumes a dark colour. It 
is not difficult to conceive the theory of this phsenonienon : 
the phosphorus, having great avidity for oxygen, separates 
It from the oxide with which it is in contact ; but this 

combustion 
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combustion is so slow^ as is proved by r^t uniforoiity of the 
temperature of the Ii(}uor during the Q]>eratton5 that the 
phosphorus is never in a condition to seize upon the por- 
tion of oxygen required for its conversion into the acid 
state. The reduced mefcury cannot combine with the 
phosphorus ; fbr^ as it does not combine with it when in 
the state of iusiou (according to the experiments of Pelle- 
tier)^ it is still less capable of combining with it when in a 
solid stated and without any change of temperature. Our 
experiment may perhaps furnish the means of obtaining the 
true oxide of phosphorus^ which hitherto has been little or 
not at ail known. 

The mercurial saltSi are equally decomposed and deprived 
of their oxygen by phosphorus^ with the application of 
heat^ or as in the cold ) but^ in the first caSe^ a phosphuret 
of meircury is formed, which consequently prevents its ana-^ 
lysis by this means. It might perhaps be accompUshed in 
the cold ; but the action is so slow, that any other more ex*» 
peditious means would be preferable. 

Of the ^Action of Oxygenated Muriatic Acid upon the Rei 

Oxide. 

This subject has already been investigated by Messrs. 
Fourcroy and Thenard, and it may easily be supposed that 
such able chemists have left little to be done in a field which 
they have already cultivated. We have obtained nearly 
the same results which they have indicated, and we return 
to this subject merely in order to notice some slight peculi- 
arities which have escaped them. 

Expei'iment I. 

Fifty grammes of red oxide of mercurv were put into a 
proportionate quantity of distilled water. Oxi-muriatic acid 

fas^was then passed through it, taking care to agitate the 
quor well, in order that the gas might come perfectly into 
contact with the red oxide. Alter the space of an hour 
the colour of the oxide began to change, oecoming darker 
every moment ; Vv-e continued to cause gas to enter till the 
brown powder had dcposfted itself; we then decanted the 
liquor, and washed and Ijltrated this powder, which had 
become of a deep violet colour: after being dried it weighed 
29 grammes. The evaporated liquor presented to us a, salt 
crystallized in the form of needles, which we ascertained hy 
re-agents to be h^peroxyffenated muriate of meryury 5 the 
last liquor, after the crystallization, presented to us slight 
traces of auother salt more highly oxyg^ated than the pre- 
ceding! 
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ceding ; bat itg quantity was too small to be subjecteS t6 
any experiment. 

The violet powder, which has hitherto been considered 
as an oxide of* mercury, more or/ less oxygenated, being- 
subjected to different experiments, gave the following re- 
aults ; 

1. Boiled in water, it was found insoluble in it, and did 
Hot in the least thange its colour. » 

2. Treated wi^h caustic potash, it was converted into red 
oxide, and the liquor contained muriatic acid. There ex- 
isted thei^ibre in this powder a muriate of mercury. 

3. In order to determine the nature of the latter, and to 
ascertain the proportion irt which it was contained in it, we 
sublimed 10 grammes of this powder, and obtained 2 
grammes of sublimed ihuriate, and 8 of red oxide not 
sublimed- The sublimed muriate dissolved almost entirely 
in the muriatic acid, and the extremely small portion which 
did not dissolve was mild muriate. 

Hence it follows, that the violet-coloured powder which 
is formed by the action of the oxi-muriatici acid upon the 
red oxide of mercurv, is not a simple oxide of mercury, 
but an oxi-muriate ot^ mercury, with a great excess of red 
oxide of mercury, in the pr6portion of 2 to 8 ; that this 
great excess of oxide is combined with the salt ; at least 
this seems to be proved by the first experiment, since boil- 
ing water was not able to separate the muriate of diercury 
from the red oxidci 

Experiment ll. 

t'rora all the circumstances of which we have just given 
an account. We concluded the possibility of forming a by-^ 
peroxygenated muriate of mercury, of a degree superior to 
that of Corrosive sublimate. As the action of the oxygen** 
ated muriatic acid had rtot given in the cold so satisfactory 
a result as we wished, we boiled 30 grammes of red oxides 
of mercury with oxygenated muriatic acid, taking care to 
add fresh quantities m proportion as it was absorbed by th6 
substance. When this refused to absorb any more, th^ 
liquor was decanted, and the powder washed and dried ; the 
quantity of the latter was nearly the same as in the former 
experiment; treated by the sfiLme i*e-agents it gave us simi^ 
lar results, and by sublimation it yielded the same propor- 
tions. ' 

The Kquor bein^ properly evaporated, it yielded oxy-* 
cenated muriate of mercury perfectly crystallised* The 
£ist .portions^ of the liquor not presenting any appearance 
'. ... o£ 
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of triystalKzation, were evaporated to dryness, and present- 
ed to us what we sought for, a hyperoxygenated muriate of 
mercury, possessing the following properties : 

1. It is highly soluble and deliquescent. 

2. Much more soluble in alcohol than the ordinary oxy^ 
genated iminate. 

3'.* It decrepitates with concentrated sulphuric acid, 
assumes a yellow colour^ and disengages oxygenated muri^ 
atic acid gas. 

4. The essential property, which no other salt besides 
this is known to posses, is,, that being mixed with the sul- 
phuret of antimony, it inflames spontaneously at the ordi- 
nary temperature, some instants after the mixture is made^ 
The residuum of this combustion, besides the sulphuric or 
sulphurous acids which are disengs^ed, consists of oxygen- 
i^ted muriate of mercury (corrosive sublimate) and muriate 
of antimony. It appears, therefore, that, in this case, the 
superabundant oxygen of the hyperoxygenated muriate 
bums a portion of die sulphur, and produces sulphuric acid^ 
and a portion also of the antimony, which then combines with 
fome of the muriatic acid from the mereury . This salt, how- 
€vei^ possibly on account ©f its extreme deliquescence, does^ 
not decrepitate upon ignited coals,- nor does it make any . 
explosion when struck %y a hammer. 

The oxide of mercury combined in this salt is of the 
same nature with that which is combined with oxygenatecf 
muriate. The alkalies^ likewise precipitate it in a yellow 
^ide. 

C€7iclmtonfrom the tast Experiments* 

Oxygenated muriatic acid produces, therefore, with red 
oxide of mercury, principally by the aid of heat, different 
kinds^ of saks. 

1. Muriate of mercury at the maximum, with a great 
excess of oxide, resembling turbith mineral as to its insolu- 
bility in waler, but reducible by sublimation into oxygen- 
ated muriate of mercury, and into red oxide. 

2. Simple muriate of mercury. This salt aecompanics^ 
in small quantity the preceding salt. 

3. Oxygenated muriate of mercury, which crystallizes 
fcy the evaporation of the liquor. 

4. Hyperoxygenated muriate of mercury. This salt 
ts extremely solubfe, and not crystallizable. 

Such are the remarks which we had to offer respecting 
the action of phosphorous acid, and oxygenated muriatic 
acid, upon the xnercuria} salts and<^xides4. Justice requires 

that 
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that we should ack^iowledge the advantage which we hattf 
derived in our researches from the practical «kill and che^ 
Bfucai sagacity of M. Paumier, who has assisted us in our 
labours^ and shared in our solicitude to give them all th^ 
lequisite aceuracy^ 

Conjecture4 

Before concluding, we beg leave to offer a conjecture to 
ilrhich this inquiry has given rise. We feel the less reluc- 
tance in presenting it> as ii refers to a point which, in thfe 
present state of pur knowledge, cannot yet be a subject of 
leasbning in the proper sense of the term. 

It is well known that mercury^ in the state of oxide or 
bS salt, is employed in medicine for the cure of venereal 
disorders. 1 he effects of this remedy are well known, but 
its mode of action is far from being so. Does it act by 
formmg a combination with the principle of the disease^ 
©r by yielding to it its oxygen, and being reduced itself to 
liie metallic state? The latter opinion, which has som^ 
facts to support it, seems the most probable. The experi-f 
ments of which we have just given an account^ persuade 
1XS, that of all the substances wnich the n>ercurial oxides 
ahd salts may meet with in the animal oeconomy, none can 
take from them their oxygen so easily as the phosphorous 
acid or the phosphites. 

Some perhaps may tcH us, that there may exist in the' 
animal liquids, alkalies, or alkaline earths, capable of de- 
composing the mercurial salts, and separating their oxides. 
We shall -only answer, that the alkalies do not exist in the 
caustic state in these liquids, and that consequently their 
Tadicats cannot by double affinities combine with the oxides 
of mercury ; and that, even though the oxide of mercury 
should be m this state, a substance would still be reqiiired 
that -could carry away its oxygen. It is possible that such 
sul stances may be discovered in the human body ; but we 
d() not know of any which possesses the property of seizing 
the oxygen from the oxides of mercury in a degree at all 
comparable with phosphorous acid and the phosf^hites. It 
is known that a large quantity of phosphoric acid is con- 
tained in the human body: of this the phosphate of lime 
which constitutes the bones is a proof. It is easy to conceive 
Ihe formation of phosphorous, acid and phoi>phites in the 
hunanbody, since.phosphorous acid in reality is nothing 
else than hosphoric acid with an excess of phosphorus* 
We conjecture, however, that the formation of phospho- 
rtua acid and of phosphites might perhaps be supported by 

the 
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the following observatiokis : 1 . That the^inalady in question 
has its origin in the contact of the fecundating parts : 8i 
That phosphorus performs a principal part in the ninctions 
of reproiluctioq. Pelletier has remarked^ that phosphoms 
is the most powerful i^hrodisiac known ; analysis has 
shown that the crystals of the hmnan semen are phosphate 
of lime. Phosphorous acid aiid phosphites would therefore 
vitiate the spermatic liquids^ whieh would not be restored 
to their natural state until the phosphorous acid and the 
phosphites^ seizing oxygen from the mercurial oxides, 
should return 16 the state of phosphoric acid and of phos«» 
phates, such as they are found in the state of health « 

ISlbte of M. Vauquehn. 

There is 0o necessity that we should have recourse to 
the |)resenceof phosphorous aoid or of phosphites in the 
ammal liquids, which is by no means proved, in order to 
explain the reductioa of the salts and oxides of m^rcury^ 
since ahnost aJI the animal humours produce this effect. 



XI. Nm/ Method of ^ preparing Mum from Pyrites and 
Clay. By M. Lampaoius, Professor of C/uwistry and 
Metallurgy at the SchoQl of Freyherg*^ 

1 HAD long been of opinion that the sulphuric acid vapours 
disengaged from pyrites. {«rbile burning might be applied t<> 
some profitable, use*. In this process, as is well known, 
when the combustion is onee begun^ by applying burning 
wood or other fuel to the pyrites, they -can maint^n it by 
their own sulphur j and a certain quantity of sulphuric aoid 
is formed, which is generally allowed to dissipate itself 
without producing any benefit. 

In a journey wnich I took in 1799 to the vitriol manu- 
factory of Breitenbrunn, in the district of Johann-Georgen- 
stadt, I had the aatisfeclion to observe that these vapours 
were turned to scmte accomit. The pyrites were burned in a 
furnace of a conical form, open at the top, and in the sides 
of which were apea'tures, with pipes conducting to a large 
square ctest, filled with pyrites that had been burned an4 
lixiviated, ,and had thus furnished vitriol. When the pjr* 
rites in the furnace are kindled, the aperture at the top is 
closed. The pyrites still continue to bum; the vapours 

♦ From the Journal des Mines, 

Vol. 2?. No. 89. Oct, 1805. E pass 
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pft$f through (the pipes and collect in the !ohe»t called thr 
c^ndemeTy where th€y blend themselves with the Uxiviat'Cd 
pyrites* The latter still contaia a quantityof highly ox- 
idated trob, .which cbiiibinef nl^itb the sulpiWdc acid,.attd 
fomiBi vitriol. When these pyriites have remained asuffif 
cierit tiia^ imr the chesty 'they ai^e again lixiviated,; and motic 
vitriol is obtained; fiioOT tfcena** Peri*e(it sulphuric Acid 
would not, m this case, be: of* the same service as vapours^ 
which are not entirely saturated with oxygeri. . . 

, This fiact revived iiiy ideas relative to the, employment 
oijh^ vapours SK^hach are disiengaged during the buroisaig of 
pyrites;; boA, before I iproceed to state the experiment I 
made on the fabrication of ajum, I ^hall introduce an ob- 
servation concerning the process employed by M. Chaptal* 
Tbat ofeemist burns tt^e sulphur with the sahpctre^ as is the 
practice in the English rn«nutac*cmeft of isulpliuric acid ; hfe 
teceivts the v-dpoiarsbf-sulphmric acid, which afe disengaged^ 
itpem bakaJ elay, and thus forms an artificial ore of fljlpni'. 
Would k not fee kss'icxpensive to oxidate immediately the 
sulphur of the pyrites by the atmospheric air? By the latter 
method two expensive operations would be spared — that of 
purifying the sulphur, and that of burning it with saltpetre; 
la dubstanq? whifch ils at a considerabk price. I admit that, 
ki-the pr^fces^ which I am going to describe, all the vapours 
are not turned to advantage'; mit if tlie apparatus be pro- 
perly disposed, very little will be lostr 
'I ^bAlf fflrst make a remai-k oonceriiing the state of the 
^^yrites, And df the clay em^ployed. Pyrites mierely broketi 
aH»epreferaW'e to those which are tritti rated and washed, when 
jthey are to be piled one upon the other : if pyidtes in poxvder 
t>e trsed in the ftirnaces, tkey should be mii^d with a fourth 
bart of clay, add hardei^ed and dried ifn the form of bricks; 
The arsenic contained in the pyrrtes is not detrimental Ho 
the formation of the alum, because the arsenic, being less 
•votatSle thian the vapours of the sulphuric acid, is arrested 
a« the commencement of the pipe», where care must be 
*afcen not to put any clay. As to the clay, that used b]r 
•potters may be employed, provided it does xiot tontain toa 
^i*^2h: a quantity of i roll. . . 

I directed a reverberatqry furnace, four feet long, two 
feiid 'a half wide^ and t\v6 and three quarters high ,^ to be 
t:oiistf»aoted : theantcrior part-had an apertures foot square, 
hy which the pyrites were irttroduoed. On the sides of the 

* What M. Lampadius here says is not perfectly correct. Water is made 
to fall continually, drpp by drop, into the^chest: tkis water passes through 
^he heap of pyrites, and keeps it constantly lixiviated. 

- '--I . r arcfc 
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itch were apertures two inches in diameter^ which could 
be opened and -shut at pleasure. 'At the top of the vault 
Was another^ of an oblong fomij coadocting to a wooden 
channel a foot and a half wide, but which> on account of 
want of rooni^ was only twelve fcei long, and terminated 
in a ehest three feet in diameter. Such was the imperfect 
apparatus with which I made my first experiment. 

A quintal of pyrites, triturated aod washed, were mixed 
with half their weight of clay, and fonne<i into balls^ which 
were gently dried. Aoother quiatai of clay was likewise 
formed into bails, which were dried and baked, but only 
till the clay had lost its unctuosity, and was therefore more 
proper to receive the vapoUrs of the sulphuric acid. The 
balk of the pyrites were placed in the furnace, on aboat a 
cubic foot of wood, intended for kindling the fire^ Tb€ 
aperture in iront was cloged, aod only those on the sides 
were left open 2 the balls of clay were exposed in the canal 
and in tl>e chest to the vapours of the sulphuric acid. Th« 
tombastion cuf the pyrites continued fourteen hofurs> and 
not a vestige of sulphur was deposited ; that substance be^ 
came eattrely volatilized under the form of sulphuric acld^^ 
The wooden channel was too short, as I had expected ; the- 
greater part of the vapours escaped ; the tr^s and pknts^ in 
the garden contiguous to the laboratory withered, and their 
leaves fell off. f was therefore convinced that the pyrites 
were completely oxidated in my apparatus. As soon as the 
operattori was ended, the balls ot clay were covered with 
an efferr«seence of alnm, which^ mixed with 4 per cent* of 
alkaK^ yielded alum. 

But as the greatest part of the; fl6id was mixed with the 
aknnt^e,^ witkoot being saturaifed with hf I left the balls in 
a shed, exposed fo the action of the a(ir, from Au^u^t 0> 
179(r, trll th^ 3d of Ap#il the following year. At me ex^ 
piratfon of that time I obtained an earthy mass, entirely 
covered with an efflorescence, and mij^ed with suJubate of 
ahmunr 1 being tneated in the usual mani>er> it yidaed^ ilxfeU 
pounds $iXid a half of alum. 

Tlws experiment convinced me of the: pos»bility of olp 
taaning alum by thi^ process, and that in a very cecouomicai 
maniier { hut, to insure success, the tube should be made 
much, longer than mihe. Th« remaining pyritea soay after- 
wards be employed in the manufacture 01 vitriol. 

^■* We cannot help here suspecting the accuracy of M. I^unpadius. It 
seems likel^^ that by lar the greater part of the vapours would bc*m th« itat« ' 
iif sulphurous s^d, £bit. 

E? XII. Twenty^ 
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XIL Twenty 'fourth C9mmunicQtion Jrom Dr, THOfiNtoiir^ 
relative to Pneumatic Medicine. 

To Mr, Tdioclu 

^ Hijlde-ArMt# Monchtflter-sqBaro, 

SIR, October 21, 1805. 

Ik Dr. Rovvky*s late cxtrstordidary ptiblkation against the 
discovery of the virtuous and illustrious Dr. Jenner, he puts 
down as one of the madnesses of mankind, their belief of 
any good as having arisen fironi pneumatic agency. *^ Cow- 
pox mad/' and ** air madj' is an eas)^ mode of aspersing, 
among the vulgar part of the community, those who wish 

- to become, and are zealous to be, benefactors of mankind : 
and I appeal for the vindication of my name, to the phUo" 

^ sopkic world, before whose tribunal I am feelingly alive ; 
not caring, indeed, as many do, after pecuniary gains, 
which such attacks are intended to deprive me of. If I 
and my believers are indeed mad^ I trust it is the madness of 
St. Paul, a learned conviction of the truth : I shall there- 
fore proceed on with more cases confirming the practice* 

Letter from Mr, Wilson, Sadler, to Dr. Thornton. 
Case of Herpes cured ly Carlonic Acid Air. 

Oxford-fU-eet, 
Sljt, October 20, 1805. 

Having experienced tfie most striking good effects, I 

might say wonderful, from the pneumatic practice, I am. 

delighted to make the same as publicly known as possible. 

For twenty-five years. I was miserably afflicted with herpes 

from the crown of my head to the sole of my foot, and had 

employed Dr.. Carmichael Smith, and other ffentlemen of 

the faculty ; but my terrible affliction baffled all their skilL 

' I therefore applied to Mr. Varley, and he recommended the 

trial of the carbonic acid air, confined by means of oil-skin, 

over the parts affected, an hour each day j add such wer€i 

the astonishing salutary effects of the air, that in the course 

of two moatjis this universal disease was removed. It 

i&now above seven years ago, and I have never felt any 

return since, but enjoy a most comfortable state of health. 

J have the honour to be, sir, ^ 

Your faithful obedient ser\'ant, 

f Matthew Wilson. 

OlservatioTis 
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Observations en this Case lyDr. Tkomtm, 

1. The herpes is a species of hitherto incurable leprosy, 
and was coanrmed in the habit of this gentleman, having 
existed, as he writes to me, twenty-five years. 

2. The commoh means failing, the trial of carbonic acid 
air to the paits affected was a judicious application. 

3^ If meat is put into fixed aii: it does not become putrid, 
and even tainted meat becomes sweet by immersion in fixed 
air. 

4. Fixed air also takes off inflammation ; for if ^ blister 
be cut, and fixed air be applied, the pain instantly ceases. 

5. In this case it evidently promoted action, for after 
each application a moisture always prevailed ; the incrusta- 
tions were before hard and dry. 

6. As the cure has existed seven years, a relapse is not to 
be dreaded ; and this case is, I think, a very striking ex- 
ample of the propriety, not of the ** madness,*' of the ap- 
plication of the pneumatic agents. 

I have the honour to remain, dear sir. 
Your obliged devoted friend, 

Robert John Thornton^ 



XIIL A specific Remedy for the Titiea Capitis, Bi/ 
Mr. James Barlow. 

To Mr. Tilloch. 

HSIR, 
ERKwiTH you will rcccivc an account of a specific re- 
medy for the tinea capitis ; the insertion of which in you* 
valuable Magazine will much oblige 

Your obedient servant, 

BUckburu, Lancashire, J AM ES B A RLOW . 

October SJO, 1805. 

Most practitioners in medicine must have frequently ex- 
perienced the diflBculty of <;uring this obstinate malady. The 
mtractableness of most ci^ildren when attempted to be con- 
trolled or governed by the accustomed mode of treatment, 
renders the disease in most instances very difficult to subdue; 
and the quickness with which the hair of the scalp grows^ 
in children, has hitherto almost always rendered every effort 
to conquer the disease of no avail. 

> It was from a constant failure under the numerous and 
diversified remedies which have been recommended by au« 
thors in this malignant disease, that I was led to adopt the 

E 3 subjoined 
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subjoined Jotipn i and I am happy to announce to-the pub-* 
lic^ that by bathing the affected head therewith a fevv times, 
morning and evening, and suffering the parts to dry with- 
out interruption, the scabs will oecorticate and peel off 
from the scalp, and leave thp pans underneath perfectly 
healed ; and this without torturing the patiept by either 
shaviilg the head or cutting off the hair, I have been in 
the habit of treating this disease in this manner, and with 
this application, for the last ten years, and have invaria- 
bly found it to answer (when duly applied) both in chil- 
dren and adults; and in many inveterate cases even where 
every other means had been previously used without effect, 
some of which were of several years standing. 
li. Kali sulphurat. (recens preparat.) 3 iy» 

Sapo. alb. Hispan. g jss. 

Acj. calcis 3 v^yss. 

Spir. vinos, rect. gij. 
tt. Lotio pro tinea capitis. 
Might not the above remedy for tinea capitis be effica- 
cious m relieving that dreadful endemic disease called tri^ 
chormf or plica polonica P 



XIV. On the Decomposition of Alkaline Sulphurets by thei 
Oxides of Lead and of Manganese, By M. DiisE* » 

If charcoal be mixed with an alkaline sulphate, and then 
exposed to a high , temperature, the oxygen, one of ih« 
constituent parts of the acid, bums the charcoal, (Quitting 
the sulphur which served as its radical ; with which the 
alkali then combines, forming what is called an alkaline 
sulphuret. This combination, which is a result of the de- 
composition of the alkaline sulphates by the charcoal, is not 
so easily destroyed as might be supposed, especially when 
large masses are operated upon. The exppsure, frequently 
repeated, of the alkaline sulphurets to a managed heat, i# 
not sufficient to cause the sulpfiur to volatilise; for th^ 
alkali still retains enough of it to render it imprpper for cer-^ 
tain operations in the arts; and the sulphur during its vo^ 
latilization is partly deflagrated, and forms snlphurou^ acid, 
w^iich combines with the alkali. Thus the operation is 
rendejed more complex instead of being simplified, sinc^ 
we obtain only an alkali mixed with aulpbureta^d alkaline 
iulphite» 

~ ♦ Ffpm Fan Mo-ns*s Journalf No, 15, 

The 
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The addition of carbonate of lime to a diixture of dhm* 
coal and alkaline sulphate* as was the practice in (he first 
manufactory of soda^ established at St. Dcnys, near Paris, 
was not an expensive way of decoinposine pretty speedily 
the sulphuret of soda resulting from the Jecom position of 
the sulphate of soda by charcoal ; nevertheless the soda was 
still contaminated with sulphuret and with sulphite 6f 8oda> 
which might be detected b^ the smell and by the crj^staU 
lization. The substitution of iron for carbonate of lime, 
or these two substances employed together, gave no better 
result. The whole of the alkali could not be obtained! pure' 
till after repeated washings, calcinations, and erystaUiza^ 
jions. 

. Such is the ^tate of our knowledge of the means of puri- 
fying in the large way, and without incurring too great an 
expense, the alkalies which may be prepared by the decom-. 
position of the alkaline sulphat(^. These difficulties, which 
appear of little consequence in the operations of the labora* 
tory, become very embarrassing in large manufactories, 
vvhere the results ought to be equally speedy and easy to be 
obtained. 

Of all these processes the best is that employed in the 
manufactory of St. Denys, near Paris, and which was pub- 
lished at the time by order of government. This process 
is still the most simple, and most easy to be executed in 
the large way ; at least it has been judged so according to 
experience. I believe that the result of my researches upon 
the decomposition of the ^Iphurets must add to its perfec- 
tion, and afford some indication of which use may be made 
in analogous operations. 

I shall not detail all the experiments which have led me 
to this improvement, but shall now state the means which 
I employ for decomposing the alkaline sulphurets, or freeing 
the soda from the last portions of sulphuret and alkaline 
sulphite which it contains. 

After having proceeded to the decomposition of the sul* 
phate of soda, by the mixture of charqqal and carbonate of 
lime, we lixiviate the crude soda, in order to extract the 
alkali from it. This lixiviimi is commonly of a yellowish 
colour, and exhales the odour of sulphur : if we mix \tith 
it some drops of diluted sulphuric acid, sulphur is precipii 
tated, and hydro-sulpburaled gas and sulphurous acid are 
rapidly disengaged. 

Were we to evaporate afterwards and crystallize this lix- 
ivium, we should obtain crystals of soda, from ^hich di- 
luted sulpburic acid would disengage hydrosulphuret and 

E4 sulphurous 
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sulphurous acid. The relst of the Jiquor would give soda 
less pure than the first crystallisation, . . • 

To purify this lixivium, and free the alkali frorn the sul- 
phur which it contains in solution, and cause the sulphite 
to disappear, I add to the Ity, while it is in ebullition, a^ 
sufficient quantity of well pulverized semi-vitreous oxide of 
lead. This oxide separates the sulphur from the alkali, and 
forms by its combination Jm insoluble sulphuret bf lead : 
the sulphite disappears, and is converted into sulphate. The 
semi-vitreous oxiae of lead loses its red colour, and assumes 
a deep chestnut or blackish hue, by reason of the quantity 
of sulphur which the alkali contains. The liquor or lixi^ 
vium becomes as clear as pure water; dilate sulphuric acid 
disengages from it only carbonic acid gas, and forms no:pre- 
cipitate : in a word, this lixivium p'recijTitates the nitrate of , 
lead in a white state, and the sulphate of copper is a beau^ 
tiful green; whilst, previous to the addition of tlie semi? 
vitreous oxide of lead, the same lixivium precipitated these 
two metals of a very dark chestriut colour, that is to say, 
in the state o^ sulphuret. Thus the semi-vitreous oxid^ of 
lead, in the humid way, carries off the sulphur from the 
alkali of the soda, and may serve for purifying in the large 
way,* and in a very easy manner, the soda proceeding frona 
the decomposition of the sulphate of soda. 

After these experiments, and a calculation of the expense 
of the semi-vitreous oxide of lead, I substituted for it, with 
equal success, oxide of manganese well pulverized, Thii 
oxide, which is cheaper than the fonner^ presents aiiother 
advantage : it may be employed several times for the same 
operation, freeing it first from the sulphur by simple cal- 
cmation. 

The facility with which sulphur is thus separated from 
soda in the humid way, without engaging it in a new com- 
bination, that is tu say, leaving it isolated and dissolved 
in the liquid, induced me, to try the same means for de- 
composing sulphuret of barytes ; and my attempt was at-^ 
tended with success. 

Depomposition of Sulphuret of Barytes. 

In order to obtain barytes in a caustic state, sulphate of 
barytes is coipTOonly decomposed with charcoal, from which 
first operation results a sulphuret of barytes soluble in water: 
this sulphuret is decomposed with nitric acid : distillation 
separates the nitric acid from ihe barytes, arKl this alkali 
remains pure, and fixed at the bottom of the retort. This 
process is extremely expensive, on account of the large 

quantity 
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quaiitity of nitric acid which it requires. Banie? will cjer- 
taiialy Dccome a very valuable substance for the arts, whea 
we shall be able to procure it at a reasonable price. 

The following is the most simple and tfte most oecono- 
mlcal means which I have discovered, and which I had a 
long time practised for my own use. * 

When sulphuret of barytes is made by the decomposition 
of sulphate of barytes and charcoal, I dissolve it in water,; 
after having let it settle and clear itself, I decant it into ^ 
vessel, in which i boil it, adding to it pulverized oxide of 
manganese, till the liquor has lost its yellow colour, aiul is 
become clear and limpid. 

In proportion as- the oxide of manganese separates the 
sulphur from the barytes, the odour of sulphur diminishes, 
^d instead of* it an alkaline odour is perceived ; the taste 
of the liquor, when all the sulphur is combined with the 
manganese, has a considerable degree of causticity ; as soon 
as it cools, if too much water has not been employed for the 
solution of the sulphuret, the barytes crystallizes round the 
vessel. 

Nitrate of lead and sulphate of copper are precipitated 
from their solvents by caustic barvtes, the first in a white, 
jand the second in a Wue form : tKus oxide of manganese 
h^s a stronger affinity with sulphur than either soda or 
caustic barytes has, since this oxide, at the mere degree of 
ebullition, decomposes these alkaline sulphu rets completely* 
This process appeared to me simple enough to be applied 
to the preparation of these two alkalies upon a large scale, 
so as to afford them at a reasonable expense to the arts ia 
which they may be used. 

Since I first perceived that oxide of manganese attracted, 
in the humid way, sulphur from fixed alkalies and from 
barj'tes, this means has been a great assistance to me in 
getting rid of the alkaline sulphurets in many analytical 
operations, in which the presence of the alkaline sulpnuret 
embarrassed me, without my requiring an acid to decom- 
pose it. 

Soda and barytes prepared by this process arc very pure^ 
and are obtained at a very moderate expense, especially 
Ibarytes. 
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XV. Process for preparing pure Gaelic Acid, By 

M. RiCHTER*. 

Xnfuse ia cold water one pound and a half of gall nuts^ 
pieviously reduced to fine ^powder, taking care frequently to 
iagitate the mixture. Pass the liquid through a cloth ; add 
water to the pulp which refuses to go through, and again 
put it through the cloth, using a press to separate the wa- 
ter. Join the liquors, and with a gentle heat evaporate 
them, and a mattex of a dark brown colour, and very brittle, 
will be obtained. 

Pure alcohol poured on this matter, reduced to a fine 
powder, acquires a pale straw colour^ The deposit infused 
again in alcohol communicates but little colour to it* The 
brown residuum now left is composed almost wholly, df 
pure tannin. 

Mix the two alcoholic extracts, which distil in a small 
retort to one eighth. What remains will be a]most a solid 
mass. Pour water to it, and expose it to a gentle heat, and 
you. will obtain a clear and almost colourless solution: 

Pvaporate this solution, and you will obtain from it very 
small, white, prismatic crystals. The liquor furnishes 
more, but they are commonly a little coloured. It is suf- 
ficient to levigate therti with water to obtain them* very 
white. By this process half an ounce of crystals is procured 
from one pound of galls; these crystals are extremely lights 
and consequently occupy a considerable space. They pos;- 
sess the following properties : 

1. They are less soluble in water than in alcohoL Dis- 
solved in water they redden tincture of turnsole. They 
combine with alkaline carbonates, separating from thenji 
the carbonic acid, 

2. These alkaline gallates form black precipitates in so* 
lutions of iron, and likewise decompose all other metallic 
solutions. But if a solution of pure gallic acid be added to 
a neutral and perfectly clear solution of iron, no change of 
colour takes place till the solution of iron is decomposed by 
the external air, which by oxidating the iron still more, and 
forming a sulphate of iron of a'dlfferent nature, more fa- 
vourable to the combination of the gallic acid with the 
oxid^ of iron in excess, producies a black colour. If to a 
solution of iron! you add oxide of iron recently precipitated, 
you immediately obtain a black precipitate. The same re- 

♦ From the AnnaUs de Okhiie, vol. lii. 

suit 
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suit is obt^ed by bringing oxide of iron in contact with a 
solution of pure gallic acid. 

Iron treated with a solution of gallic acid soon commu* 
nicates to it a black colour, which, however, can hardly 
be precipitated from it. 

lannm is soluble in gallic acid, and yields with it ** 
liquor resembling the infusion of galls, and which has the^ 
property of instantly precipitating acid solutions of iron 
nlack, by a double affinity ; the tannin combining with the 
acid, and disengaging oxide of iron, which unites with the 
gallic acid. 

It results from these experiments : 

1 . That gallic acid does not separate iron from sulphuric 
and some other acids, excepting some change of combina- 
tion takes place in the solutions: in this case th^ iron, 
becoming more oxidated, requires a much greater quan- 
tity of acid, and tlie redundant oxide of iron unites with 
the gallic acid. 

9. That when a solution of g^allic acid immediately 
forms a black precipitate in neutral solutions of iron, it is 
not pure, and commonly contains tannin, which combinea 
with the sulphuric acid, and separates from it the oxide of 
iron which is dissolved by the gallic acid. 

3. That during the preparation of gallic acid, all contact 
with iron must be avoided, even in the filtering paper, 
which is rarely fireefrom it, otherwise the acid is discolour-* 
ed by the iron. It may easily be discovered that the acid 
contains iron, when, in evaporation, small violet spots arc 
formed in the places where the acid is about to crystallize, 

4. That as gallic acid dissolves very readily in alcohol, 
and tannin scarcely at all, this reagent may be employed to 
separate them. The alcohol, however, should be very 
strong ; for, if it contain ever so little water, some tannia 
will be dissolved. 

5. Of all the processes recommended for the preparation 
of gallic acid, this furnishes it m the greatest abundance 
and of the best quality. For, if we consider in particular 
that recommended some years ago, which consisted in em* 
ploying the solution of muriate of tin, afterwards sulphu- 
rized hydrogen gas, and lastly alcohol, we may readily con- 
ceive, particularly if we have practised it, how defective, 
expensive, and disadvantageous it must be ; and at last it 
amounts to nothing more than rendering tannin insoluble 
in alcohol ; and nothing is effected excepting that this re- 
agent dissolves gallic acid alone. As to the process which 
recommends the use of glue, that is <)uite as bad ; you in- 

3 deed 
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deed succeed in separating the greatest part of the tannin ; 
but a considerable portion^ nevertheless, remains in solution^ 
and it even appears that the liquor which is obtained after the 
separation of the precipitate tbrmed by the glue is nothing 
but a combination of glue, tannin, and gallic acid, from 
which not an atom of gallic acid in pure crystals can be 
procured. 



XVI. Biographical Sketch of Mr. George Margets, 
Chronomet^' maker to ^he East India. Cornpunt/y and 
Author of ike Longitude and Horary Tallies. 

JVir. George Margets was the fourteenth and youngest 
child of John Margets and Martha Ellis bis wife. He was 
born on the 1 7ih of June 1 748, in the parish of Old Wood- 
stock, in Oxfordshire. His father was a wheelwright, to 
which profession his two eldest brothers were brought up. 
George, however, being early distinguished by the vivacity 
of his apprehension, was intended for a commercial em- 
ployment, and was sent to school fr>r the rudinoents of a 
suitable education ; but the death of the old man inter- 
rupted this design ; and the elder brothers unwilling to be 
at the expense of accomplishing the purpose of their father, 
George was obliged to follow the profession of his family. 

He was placed by his father at the school of the reverend 
Mr. Ridding, where his genius was early distinguished 
above all his fellow-scholars for an assiduity very unusual 
to boyish years, and especially for an ea^er interest in the 
subtleties of arithmetic. At the age ot fourteen he was 
apprenticed to his brother} in which situation he became 
so devoted to his favourite studies, that he used to rise by 
three o'clock in the summer mornings to follow his own 
pursuits, previous to the hour of going to his trade. 

About the age of eighteen he constructed a machine which 
exhibited the different mmions of the earth. Of the con- 
trivance and movements of that performance, no means of 
judging remain ; it is only by his own estimation of it, after 
he had acquired celebrity as a time-piece maker, that it is 
supposed to have merited preservation. When he' had 
finished it he began to make a clock ; but not having 
enough of brass, and little pocket-money, he was obliged 
to break up the machine to complete the clock, which i« 
still in existence ; and, though a rough piece compared with 
those accurate chronometers with which he has benefited 

navigation. 
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navi^tiony is exceedingly curidus, as it exhibits the diurnal 
motion of the earth, the progress of the zodiac, the spring 
and neap tides, with the revolution of the seasons. There 
is an anecdote connected with the history of this clock that 
deserves to be recorded* A gentleman one day had occa* 
sion to speak with Margets, and not bein^ pleased with 
his answer to a question, exclaimed peevishly. You, are a 
fool. ' Nq, sir,' was the retort ; * that I am not a fool I 
can easily convince you.' The peculiarity of the reply sur-^ 
prised the gentleman, who immediately asked an explana- 
tion ; and was conducted to the apartment. where the clock 
hung, and several other little finished and incomplete pieces 
of mechanism lay scattered. On this incident hinged the 
success of his future life. Tlie gentleman, surprised by the 
unexpected display of mechanical genius, spoke of it amone 
his acQuaintance, oy whom a knowledge of Msu^ets reached 
the duJce of Marlborough, who afterwards, as shalLbe re- 
lated, became his patron. About this time, to supply the 
want of money, that he might obtam materials for prose- 
cuting his favourite pursuits, he painted, during his leisure 
hours, the names of the proprietors on the waggons and 
carts of the neigUbourhood,-^be act which imposed that 
regulation being then executing. It deserves to be noticed, 
that although so earnestly attached to the higher mechanical 
works, sucn was his general ability, that he excelled all the 
common wheelwrights at their sole employment, and could, 
in any given time, perform more work than the best of his 
brother's Journey men . 

After nnishing his apprenticeship he remsdned two years 
with his brother : his proficiency by this time in the know- 
ledge of clocks and watches had become so well known, 
that all the intervals of his regular business were employed 
in repairing the clocks and watches in the vicinity of Wood- 
stock. At the age of twenty-three he went to London, for 
the purpose of obtaining a regular knowledge of watch- 
making ; and the duke of Marioorough paid the fee that 
was demanded before he could be admitted into the shop 
of an artist. It can easily be conceived, and the sequel 
will show how justly, that a man so assiduous, and so de- 
voted to that profession, which Margets was now allowed 
to cultivate, would soon excel all common competitors, 
^nd improve and extend the boundaries of his art. 
, In 1776 he married the eldest daughter of Mr. Bellamy, 
9f Charles -street. Long Acre, by whom he had only one 
iihild, that died in infancy. Mrs. Margets is still living. 

After 
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After his marriage Mr. Margets contmaed td dpplyld 
his adopted profession with that perseverance and assiduity 
which characterizes the^ attachments of eager and entet- 
pfising minds, and which with hnmbler talents is re»peetecl 
as the virtue of industry. His attention was chiefly directed 
to the improvemcfnt of his machines, which from thepe-» 
culiarity and elegance of their construction became articled^ 
of exportation to India, arid were sought after for that pur- 
j>ose with stich an increasing demand, that hid pecuniary 
circumstances were in consequence gradually oendfiteih 
About the year 1 780 or 178), however, when the poFttical 
affairs of Bindostan were so mueh distracted as to affeei all 
interested in tlie Indian trade, his trtock of goods beg^ \a 
swell in his^ possession, and his customers to diminish j by 
which he found himself compelled to solicit the jLSSistanccJ 
of some friends, who very readily granted htm a considera-* 
ble accommodation on his own bond« But unfortunately 
their friendship was rendered, iti the endy of vety re^afioud 
consequence to them as well as to him, by the chi€*f*ery of 
an unprincipled attorney, who persuaded them to put the 
bond in suit, and to sell off the stock of Mr- Margcts^ sbopy 
the proceeds of which he kept to himself* 
' Mr. and Mrs. Margets at this time retired t« private? 
lodgings, where he persevered in his business with linre-» 
mitted zeal, occasionally occupying the intervab with the 
composition of those longitude and horary tablesr that have 
proved the speculation of his thoughts to have been superior 
to mere mechanical ingenuity- His- longitude tables were 
ptibHshed about the year 1 790, and were immediately re- 
cognised and acknowledged by the most distinguished na- 
vigators and mathematicians. M. de Lalande mentions fheof 
several times in very flattering terms of approbation; tmS 
several of the boards and public companies of this country 
patronized and Extended their use both by subscription ana 
yecom^mendation. Soon after, he completed his horary ta-» 
bles, which, with the others, form the best asflistance te 
»ariners for finding the longitude by astrononweal obsen^- 
tions that has been offered to the puWic. Besides thes^e^ 
tables, he invented many little mathematical machines'^ 
which, as they were rather subjects of amusement tharf 
study, are scarcely deserving of particular eatameratioii. 
From the epoch of his authorship^ till the summer of 1804y 
be had no very important object in view, and continued to 
enjoy the emoluments of his btjsineiss and.pnblication witfr 
respect,, and a growing reputation : indeed, the intensenesfr 
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of his assiduity had so aflected his sight, that he was at one 
time threatens with total blindness^ and obliged to sustain 
an operation on his eyes in 1801. 

The circumstances that remain to be noticed are of a; 
Dnost distressing and melancholy nature. Mr. Margets 
had been all his life, like every other man whose thon^ts 
are employed on abstract objects, or in the adjustment of 
equilibria in machinery, remarkable for an impatience of 
mterruption in his pursuits, attended with a violence of 
choler that often rendered him irksome to himself as well 
as to his acquaintance. On the 27th of June 1804 he w^$ 
seised by the most deplorable malady that can fall upon the 
human race. The whole of that day he had been unusually 
passionate and dissatisfied : in the evening, while he was 
sitting with Mrs. Margets, and two young ladies who then 
resided with her, he became calmer, andbegan to express 
a kind of contrition for his extravagance : suddenly an ap* 
prehension of insanity flashed upon his mind, a^d he ex* 
elainifed, " CJood God, is this to end in madness!'' and, 
bursting into tears, continued to weep with his family, 
whose afQictton may be easier imagined than described^ 
His disorder continued to increase, .and the lucid intervals 
to diminish : he was, however, for several days not altoge* 
ther incapable of business. In this state he forced the fa- 
mily to go with him to Portsmouth, where thej continued 
about two weeks, in the unhappy situation of seeing the 
rava^s of the disease upon his person. At length he wa^ 
persuaded to return home to London, where proper attend- 
ance and advice were immediately procured ; but his case 
was of such a class that Dr. Willis entertained no hope of 
his recovery. In the course of a month, so entirely bad 
the disease enveloped his intellects, that he had lost the oc- 
casional sense of his own distressful condition ; and it was 
thou^t advisable to send him to St. lAike's, where he would 
be prevented from committing any violent actions. After 
he had continued iit that hospital about four months he 
began to refuse his food and medicine, and ^ew so ill and 
meagre that it was not expected he could live long. He 
was therefore taken home. As he approached the period 
of life his strength' decreased; but his mind assumed a more 
coherent character, and his reason seemed to return. About 
three days be^re he died his faculties were restored ; his 
str^gth, however, was reduced so low that be could not 
speak without pain. He died on the 27th of December 
1804. J. B. G. 

XVII. Jd- 
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S^IL AcidutatioTi of Sulphate of Poiashi Hif 
M. Oerstbd*- . 

AyuRiNG my stay at Berlin, I h^d begun in the laboratory; 
of M. Hermb&tadt a series of experiments on the inert or 
insipid sulphurous acid of Winterk The sulphurous acid 
with which 1 conducted my operations was made after the 
manner prescribed by Fourcroy and Vauquelin ; but in 
place of obtaining a neutral sulphate I obtained an acidu-. 
lous stilphatey of which the solution turned blue vegetable 
colours into red, and made an effervescence with acids* 
The neutral combination was scarcely crystallizable. 
, The sulphate of potash could no longer change itself into 
It sulphite, as Fourcroy and Vauquelinr suppose ; but a triple 
salt was formed, compo^d of sulpiiuric acid, sulphurous 
acid, and potash. This salt crystallizes itselfjn hexangttlar 
prisms : it is le$s soluble in water than the ^ulphate of pot- 
ash, but more so than the sulphate of the same alkali j ^and 
if treated with an acid , more powerful, such as sulphuicic} 
^id, it spreads an odour of sulphurous acid gas. 



XVIII. Proceedings of Learned Societies* 

ROYAL INSTITUTION. 

JLhe lectures will commence on Monday, the 11th o( 
November, and the several courses will succeed each other 
in the following order : 

Mr. Davy, on chemistry. 

Mr. Allen, on natural philosophy. 

Rev. T. F. Dibdin, on English Kteratwre. 

Mr. Landscer, on engraving. 

Rev. Sydney Smith,* on moral philosophy. 

Dr. Reeve, on moral and physical history of man. 

Rev. William Crowe, on poetry. 

Mf. Opie, on painting. 

Dr. Shaw, on zoology. 

Rev. John Hewlett, on belles lettre:$. 

Dr. Crotch, on music. . - 

Rev. Edward Forster, on commerce.* ^ ' ( 

Mr. Craig, on drawing. 

Dr. Smith, on botany. 
* • \ ' ' 

* From Fail MonsU Journal ^ vol. vi. 

LITERAnv 
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XTTERARY AND PHILOSOPHICAL SOCIETT, NKWCASTLB 
UPON TYNE. 

This society, in its twelfth year's report, has published 
% resolution which, if adopted by other institutions, might 
he prodactive of mutual advantage. The following is the 
Tesolutioato wkich we allude : 

" That the subscribers to the public library at North 
Shields {and to other similar institutions which shall afford 
an equal accommodation to the members of the Newcastle 
Society) shall be admitted to the roon^s without introduc- 
tion, on producing to the librarian a certificate of their being 
laembers of sucb instiiutiona,*' 

GRrciNAL VACX:iNE POCK INSTITUTION. 

Tbe following statement was entered by Dr« Pearson on 
Friday September i^Jth : 

1. That the human animal oeconomy and the animal 
^economy of cows are capable of undergoing the vaccina 
OBceonly. 

2. That the human animal oeconomy is, according to^ 
the most accurate evidence, capable of undergoing small 
pox onoe only. 

3. That the animal oeconomy of cows is unsusceptible of 
the small pox, 

4. That the human. animal is incapable of taking the 
small pox subsequently to the cow-pock« 

The preceding propositions are only to «erve as a founda^ 
cion for reasoniiig coi^ointly with the following proposi^ 
lions. 

5. Observations contained in our registered cases show, 
that the cbanre eBfected in the human animal oeconomy by 
undergoing the cow-pock or small pox, which renders 
it uBsusceptible of either of these disorders a second time, 
is not wrought in a moment, as if from an impulse, but it 
is gradually produced during several days. 

The duration of the agency of the. vaccine or variolom 
inatter in producing this unsusceptiiiUiy seems to he com^ 
monly three err four days. 

It scarcely or perhaps never commences eariior than thu 
Sth day after inoculation, nor latec than the t2th, unless 
some counteracting agent, or circumstance suspend or im- 
pede tb& action ot either of the two morbid matters. Of 
course the duration of the agency of them is for about f6ur 
. <lays successively, from the 8th, Qth, loth. Nth, ana iier«» 
iia|^ tlie l$th. For brevity and distinction, the time' during 
which the state of unsusceptibility is effected may be caliea 
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the antivariolatvn^ process ; and the state so produced may 
be named the anhvariolotis state. 

. 0. It appears from instances ^hich are registered, that 
variolous and vaccine matter may bQ circumstanced so that 
their respective appropriate agencies npon a given human* 
constitution shall be contemporary ; i, e, commence their 
action at the same time. In such instances, a very much 
smaller proportion of cases of severe constitutional disorder 
occur than in the singly inoculated ^mall pox ; and al- 
though eruptions most frequently appear, they are most 
usually fewer in number, of shorter duration, and defective 
as variolous ones in the respects of size, in not suppurating, 
^ and often not containing infectious matter. Oftentimes 
there are only mere pimples, and sometimes no eruption 
at all. 

7. The vaccine matter has in many instances been 
known to exert its constitutional agency at various periods, 
whilst the antivariolaiing process is going on by variolous 
inoculation ; in which circumstances there was a much • 
smaller proportion of exemptions from eruptions; and al- 
though there were some instances of small pox regular and 
p2rtect, in all their stages of pimple, vesicle, and pustule, 
yet there was a very large proportion of slight and defective 
variolsB, as just stated in proposition 6; and if in certain 
cases the small pox did not seem to be mitigated and ren- 
dered defective, there was no indication that they were in 
any case rendered more severe. In genera), the degree of 
the variolous disease was directly as the length of time be- 
tween the inocuJation of variolous matter and the subse- 
quent inoculation of vaccine matter, within the limits of 
^pace of time in which successive insertions of the two 
morbific matters can, act in conjunction during the anti^ 
variolating process. 

8. The variolous matter also has been made to exert iti 
constitutional agency at various periods of the antivariolat- 
ing process excited by vaccine inoculation, and then there ' 
was a less proportion of eruptive cases : the eruptions were 
in general small, fewer in number, of shorter duration, and 
often more detective, in not only having no purulent matter, 
but even no lymph, than in the set of cases last mentioned 
(proposition 7.) : of course the constitutional illness occur- 
red in a smaller proportion than in the preceding cases. 

^ The principal different circumstances in which the two 
morbific matters were placed to exert their energies were the 
fdlK!)wmg : 

- '1st. The insertion of vaccine and variolous matter ix^to 
the same punctured or abraded parts. 

' fid. TJb 
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'dd. The insertion of vaccine and variolous matter into 
the vaccine pimple or vesicle already formed. 

3d, The insertion of vaccine matter into the variolous 
pimple or vesicle already formed. 

4th. Th^ inoculation of variolous and vaccine matter on 
distinct parts, but at the same time. 

5th. The inoculation of variolous matter at certain deter- 
minate times, after vaccine inoculation, in distinct parts, 
but on the sapie person. 

6th. The inoculation of vaccine matter at certain deter- 
minate times after variolous inoculation, in distinct part^, 
but in the same person, 

7th. The inoculation of the two morbific matters con- 
tiguously, yet so that either as the vaccine and variolous 
grew to a certain size, the matters intermingled, or they 
were mingled by perforating the vesicles to render them 
confluent. 

Remarks* 

1 . The inoculation with the matter of the vaccine and 
variolous vesicles existing in the same persons, excited 
simple regular vaccina and variola in distinct persons. 

2. The inoculation with the matter of the vesicle pro- 
duced by the insertion of both vaccine and variolous matter 
commonly produced the vaccina without eruptions ; some- 
times, however, they did occur, but the matter of these 
eruptions did not in two or three trials excite either vaccina 
ox variola. From the irregularity of the pock of the inocu- 
lated part and the eruptions, it seemed reasonable to con- 
clude that perhaps such matter consisted of both vaccine 
and variolous, which was capable of propagating the two 
diseases in some instances conjointly. The experiment's 
on this point, however, are considered to be inadequate to 
answer the questi^ia. 

3. The trials of the late Dr. Woodville and the reporter, 
by inoculating with mixed variolous and vaccine matter, 
proved formerly that nb hybrid disease could be formed : 
but their fbf met eonckision does not now seem just, that 
in some instances the variolous disease, and in others the 
vaccine alone, was excited by such matter ; nor had they 
then the least notion of co temporary agency of the two 
morbific matters both locally and constitutionally. 

4. There will now be no difficulty to explain the^ in- 
stances of breaking out of the natural small pox eruptions 
between the 8th and 14th day in the vaccine inoculation, 
iji'ithout seemingly disturbir^ the progress of the vacciije 
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pock, through its stages of pimple, vesicle, scabbing, and 
scarring. 

5. The evi^lence from the preceding sources of observa- 
tion is various, numerous, and uniform, in establishing 
uniformly the law, 

That vaccina matter possesses the property op 

OPPOSING the agency OF VARIOr^OUS MATTER; BUT 
VARIOLOUS MATTER HAS NOT THIS POWER AGAINST THIST 

vaccine; — the counteracting power is not mutual, it is on 
one side only, 

. 6. Concerning th^ application to practice, it seems, from 
the establishment of the law just enunciated, to be a con-t 
elusion djartiorif that a constitution in which the. appro- 
priate agency of vaccine matter has been exerted, h render-.^ 
ed incapable of having the appropriate variolous agency 
excited; but, ' 

7. The numerous occurrences of the small pox during 
the present epidemic variola, in persons who have been 
supposed to have been vaccinated, prove that the process of 
vaccination had not been duly excited. These failureS/kf- 
ford no objection to the principle, but a great one to tljes 
mode of practice ; and it is fortunate for the public, though 
a misfortune to individuals, that the current year has mani-^ 
fested the insecurity of many persons who have been ino- 
culated for the cow-pock, as it may be the means of se-* 
Gurity for the future. 

The above propositions, which are the result of a great 
variety of trials instituted with patient diligence, confirm 
the foundation already very strongly established by an infi^ 
nite number of instances of inoculation in common^ prac- 
tice, that it is a law, that the human animal oecooomfy 
is rendered unsusceptible of the variolous disorder^ by hav^ 
' ing gone through the cow^pock. 

A small proportion of persons have certainly taken th© 
small pox after supposed vaccination ; and this it was pre^ 
dieted would be tfie case long ago, in the ** Report of thia 
Institution,'* and in another work, " The Statetnenl of 
Evidence;'* and it is now asserted, that in a future epide- 
mical small-pox it may reasonably be expected that many 
more will take that disorder, But the late failures and in- 
$ecnrity of many persons already inoculated for the cow- 
pock afford no evidence agairist the efficacy of vaccination ) 
they only manifest, , 

\. That some years after the new practice the history of 
vaccine affection was not sufficiently investi^ted to afford 
rules of secure practice. . 
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3. That many inoculators do not appear to have been 
knasters of what was investigated by othe^«^ or they had 
not had sufficient experience to attain requisite skill. 

3. That a great proportion of asserted failures were mifl«- 
,iaken» either in the patient** not having the cow*pock in 
the first instance, or the small pox in the second. The re* 
porter'fi confidence will not be at all shaken, until in his 
" own practice he is a witness to .very different cases front 
those he has hitherto seen ; or until professional men, with 
equal opportunities and equal attention, have stated their 
adverse evidence to the public. He is persuaded that the 
subject of the yaccine disorder is now stifficiently investi* 
gated for secure practice, and feels himself justifiable in 
affirming, that in future the occurrence of the small pox after > 
vaccine moculation will be imputable to thb inocu-^ 

LATOR BBINO UNaUALIFIEO, PROVIDED THB PATIBMT B8 
UfiBDX^NT TO HIS DIHECTIONS. 

It is necessary to notice, that the property of vaccine^ 
matter in counteracting the agency of variolous matter 
c«nnot be determined but by a number of trials in different 
subjects, because either of the two molrbific matters may 
act merely iocally, and in some cases may fail even to pro- 
duce local effects. The reporter, as on former occasions^ 
is willing, at convenient opportunities, to repeat any of this 
trials to prove the above results from evidence at the Insth* 
tution. 

iVb/^.— *It is a reasonable inference, that if a' person has 
already received the small pox matter into the constitution 
at the time of vaccine inoculation, there will be not only a 
chance of the agency of the vaccine matter, so as to antici- 
pate that of the variolous altogether, but also of a coinci- 
dent iigency, by which the small pox will be mitigated. 
Hence, persons who had been exposed to variolous effluvia 
ought, of all others, to be inoculated with vaccine matter* 

P. S. Having no doubt excited the most interesting cu- 
riosity, and perhaps gTcat doubts of the validity of the con- 
chisions in the above minutes,— if required \yf our readers^ 
we shall ask permission to illustrate them by examples in 
practice^ which are registered at the Institution for insertion 
in future nunibers. 

IMPERIAL ACADEMY OF SCIENCES, PBTER8BURGH. 

The minister of the Russian marine, vice-admiral 
. Tcbitchagoff^ has sent to the academy a question on the 
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resistance of fluids, and its application to naval architectore, 
which the academy has puhlished in the following terms : 

Of the two theories of the resistance of fluids proposed and ' 
applied to naval architecture oy Don G. Juan^ in his Exa* 
men Maritime^ jnd by M. Romme, in his Art de la Ma- 
rincy it is proposed that one or the other of them, ftw ex- 
ample,that of Don Juan, shall be corrected and improved to 
such a degree, as to afford results that shall differ from the 
results of experiment by so small a quantity as may be 
practically neglected without sensible error : — Or, if these 
theories cannot be corrected, that a nfew theory shall be 
established and applied to naval architecture, which shall 
lead to conclusions of the same degree of accuracy ; — Or, 
lafstly, if it should be impossible to establish such a theory, 
it is proposed, that from experiments at least there should 
be deduced a formula resembling those which have been 
given by Messrs. Bossut and Prony ; and such that it shall 
be not only more conformable to experiments than those 
fbrmulas, but that it shall lead as nearly as possible to the 
conclusions drawn from experiments, even when the for- 
mula shall be applied to naval architecture. 

For the satisfactory solution of this problem the depart- 
ment of the marine has appointed a prize of 1000 Dutch 
thicats. Papers will be received till the 1st of July 1 806, after 
which period no memoirs addressed to the academy will be 
received on this subject, the time appointed being sufficient 
for those new experiments which the solutions in question 
render indispensable. The memoirs forwarded to the aca- 
demy must be written in a distinct legible character, either 
in the French, English, or Russian language. 

The academy requires men of science who intend to 
^ make application for this prize, to address their memoirs~to 
the perpetual secretary of that body, before the Ist of July, 
r806, and that the writer should clear the post charges as 
far as the regulations of their respective countries will al- 
low. The customaiy mode of marking the memoirs with 
a device or motto^ and sending at the same time a sealed 
letter, having the same device, and containing the name 
. and residence of the author, is also to be adopted in th€ 
present instance. The memoirs will be examined by the 
department of the 'marine and by the academy; the latter 
of whom will publish the judgment they shall adopt, and 
the department of the marine will bestow the prize on that 
author who shall have satisfied the conditions of the pro- 
gram, 

XIX. In- 
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XlX. Intelligence and Miscellaneous Articles. 

liESTORATION OF THE GREOORIAM CALENDAR IN FRANCR* 

Hy a decree of the French conservative senate, the new 
calendar is to be abolished^ and the old one, ,$uhistituted in 
its &tead. The follomng is an extract rxj^pecting this 
change from the registers of the senate, of tqerdth of Sep- 
tember : ,,,; 

The conservative senate, assembled to the ^umber of 
members prescribed by the 90th article of the ict of the 
constitution, Frimaire 22, year 8; 

Having seen the project pf the senatus-consultum drawn 
up according to the fonn prescribed by the 57th article of 
the constitution, of Thermidor 16, year 10; ^ 

Having heard, on the. motives of the said project, the 
orators of government, and the report of the special com- 
mission appointed on the 15th of Fructidoif^f ,year 13, de- 
crees as follows : . * j . i i 

Art. I. Counting from the 1 1th of Nivose nejct, Jan. 1, 
1806, the Gregorian calendar shall be employed throughout 
the whole of the French empire. 

Art. II. The present senatus-corisultum shall be trans- 
mitted by a message to his imperial majesty. 

The president and secretaries, 
(Signed) Francis (de Neufchateau) president. 
CoLAUD and P©rcher, secretaries. 
Seen and sealed. 

The Chancellor of the Senate (Signed) Laplace. 

The report made to the senate, in the sitting of Septem^ 
ber 9, 1 805, by the senator Laplace, in name of a special 
commission appointed to examine the project of the senatus- 
consul turn in regard to the re -establishment of the Grego- 
rian calendar : 

^^ SENATORS, 

^^ The project of the senatus-consultum which was pre- 
sented to you in the last sitting, and on which you are going 
to deliberate, has for its object the restoration in France of 
the Gregorian calendar, reckoning from the 1st of January 
1806. It is not necessary at present to examine which of 
all the calendars possible is the most natural and the most 
simple ; we shall only say, that it is neither the oHe we are 
about to abandon, nor that which we propose to resume. 
The orator of government has explained to you with greait 

F4 care 
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care (heir inconveniences and disadvantages. The princf- 
pal fault of the present calendar is in its intercalation. By 
fixing the commencement of the year at the midnight which 
at the bbscrvatorjr of Paris precedes the true autumnaV 
equinox, it fulfils, indeed, in the most rigorous manner, th« 
condition of dSnstantTy attaching to the same season ihe 
origin oF the ^c^ } but theft they cease to be periods of re- 
gitfar time, ifSSJr to^be decomposed into days y which rhust 
<5ccasioti' GOiifasidti in chronology, already too much em 
barrassed by the multitude of seras.^ Astronomers^ to^ 
whom thitf dfef^cl is very sensible, have several times re- 
quested a4ef(&fnialion ©f it. Before the first bissextile year 
was introduced into the new Galendar,,they proposed to the 
^bramit!tee'of public instruction of the National Conven- 
ificn f(x adopt ategiilar intereaktion, and their demand was^ 
favouKibly reeeiVed. At that period the convention rc*^ 
turned' t6r gbira^printeiplcs ; and, employing itself with in- 
structibn and the ppoguess of knowleage, showed to the 
fcamed a dttertutee and consideration, the remembrance of 
which thev retainv.' They will always recollect with lively 
gratitudej tTlkt stvetal of its membeVsy by a noble devotion. 
Mj the midsi of the stotimi? of the revolution^ preserved fron^ 
total destrjiction the monuments of the sciences and the 
arts, ftommc, the principal author of the new calendar,, 
convoked several men of letters y he drew' up, in conceri 
with them, the project of a law by which a regular ,mode of, 
i^rtercalation was substituted for the mode belbre esta-^ 
blished ; but, in>volved a few days after in a horrid event,r 
he perished, and his project of a law was abandoned. It 
would^ however, ht necessary to recur to it, if we presepved 
the presi^Rt calendar; which, beinff thereby changed in one 
of its impsi essential elements, would present the ipregularity' 
of a first Bissextile placed in the third year. The suppres- 
sion of the decades made it experieiiee a more considerable- 
change. Ti»ky gave the facility of finding every moment 
the tinieof the month ;. but at the end of each year the 
complementary days disturbed the order of things attached* 
to the different days of the decade, which then rendered ad- 
BTiinistTative measures necessaf^. The use of a small inde- 
pendent period oi; monthsr and years, such as^ the week, obi- 
yiatt^s this inconverricnce y and alreiidy that period has beeiV. 
Ve-eStablisbed iu Fmnce ; which, since the highest anti- 
'qnity, in which its- origin is lost, circulates witfiout inter- 
TUbtion through centuries, mingling with the successive 
eaieridarSbf different nations. 

But llie greatest iniiotivenicnce of the riew calendar 19 
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the embarrassment which it produces in pur foreign rela* 
tions, by insulatinff vfi in that respect in the midst of Eu- 
rope^ which would always exist, for we ought not to hope 
that this calendar can ever be universally admitted. It» 
epoch relates merely to our history : the moment when its 
yeart^ommences is placed in a disadvants^ous manner, as 
It participates in and divides between two years the same 
operations and the same labours : it has inconvemence* 
^hich would be introduced into civil life, as the day begins 
at noon, according to the usage of astronomers. Besides^ 
this custom would relate only to the meridian of Paris. In 
seeing others reckon the longitude from their principal ob- 
servatories, can it be believed that they would all agree in 
referring to the commencement of our year ? Two centuries 
were necessary, and the whole influence of religion, to cause 
the Gregorian calendar' to be generally adopted. It is in 
this universality, so desirable and so drmcult to be obtained, 
and which it is of importance to preserve when it is ac- 
quired, that its greatest advantage consists. This calendar 
is now that of almost, all the nations of Europe and Ame- 
rica : it was a long time that of France : at present it regu- 
lates our religious festivals, and it is according to it that 
wc reckon our centuries. It no doubt has several consi- 
derable defects. The length of its months is unequal and 
wlunisical, the origin of the year does not correspond to 
that of any of the seasons ; out it answers very well the 
principal object of a calendar, by being easily decomposed 
mlo days, and retaining nearly the commencement of the- 
mean year at the san^e distance from the equinox. Its 
Miode of intercalation is convenient and simple. It is re- 
duced, as is well known, to the intercalation of a bissextile 
every four years ; the suppression of it at the end of each 
centufv, for three consecutive centuries, in order to rc-esta- 
blish it at the fourth; and if, by following this analogy, we 
still Suppress a bissextile every four thousand years, it will 
be founded on the true length of the year. But in its pre- 
sent state, forty centuries would be necessary to remove, 
only by one day, the origin of the mean year from its real 
origin. The French mathematicians, therefore, have never 
ceased to subject to it their astronomic:d tables, become, 
by their extreme preci-sion, the base of the ephemerides of 
all enlightenrd nations. 

One might be afraid tha^ the return of the old calendar 

woald soon be followed by the re-establishment of the old 

measures. But the orator of government has taken care to 

dispel that fear. like him, I am persuaded, that instead 

• of 
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of re-establishing the prodigious, number of differeirt nieaf-* 
surcs which prevailed in France and shackled its interior 
commerce, — government, fully convinced of the utility of 
an uniform system of measures, will take the most eflfectual 
lae^s ibr accelerating the use of then>, and for overcoming 
Uie resistance still of> posed to it- by old habits, which are 
already disappearing >every day. 

From these considei'ations your comnrission unaninjously 
proposes the adoption of the senatus-consultum preseirted' 
Dy the government* 

EARTHaUAKH AT NAPLES. 

, Naples, Jugust 9. — ^The duke d'Ascoli, the minister of 
• the police, has transmitted to government the following 
report : ^ 

^' The terrible earthquake which was felt in this capital,, 
and the provinces of the kingdom of Naples, on the 26th 
of July,, at ten, in the evening, has occasioned, according to 
the reports which have hitlierto been received here, the 
followmg devastation and damage : — In the capital, several 
houses, churches,, and convents, have^een thrown down : 
a. woman was buried under the ruins of the palace of Cor- 
sigliano : 470 buildings, have greatly suffered, and threatened 
to fall down. The palace of Caserta, and a number of pri- 
vate houses, have sufiered nearly in ihe same pn)por^ion : 
a woman in them was killed. At Nola, a part of the bar- 
racks belonging to the cavalry, and seVeral houses, sus- 
tained great damage; but no lives were lost. At St. Mary 
of Capua (a fortress in the neighbourhood of Capua), a 
part of the barracks belonging to the cavalry was almost 
. entirely thrown down : eleven soldiers were killed, and 
thirty-fbur severely wounded. At Nevano, and the envi- 
rons, the inhabitants suffered very little. The town of 
Isernia is almost entirely fallen to ruins, and more than a 
thotisand people were found dead in it : a part of the inha- 
bitants were saved by betaking themselves to flight. During 
these dreadful shocks, which convulsed every thing, flames 
were observed to issue from the earth throughout an extent 
of several leagues. A small part of the town sustained no 
damage. In the same province in which Isernia is situated, 
Campo-Basso, Cerreto, Baraniello, and about seven other 
places, sustained a fate almost similar; but the number of 
the dead is not yet known. In the town of Montefusco 
all the houses were damaged; the bell of the collegiate 
church fell down ; a woman was killed, and several other 
persons were wounded. The town of Avellino shared^ the 
3 ' " same 
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sanle fate : some persons and several semidarists peri^lied. 
The town of Chieti suffered very little : some houses only 
were damaged. At Salerno the earthquake was strongly 
felt ; but it occasioned very little loss. At Finocella and 
Mola di Barri, in Apulia, nearly the same scenes took place. 
In the districts around Vesuvius the earthquake was less 
felt than elsewhere ; the air having found a way to escape 
through the volcano." 

^^ Naples August 10. — Mount Vesuvius has lately made 
such an eruption, that one similar to it has not been wit«* 
nessedfor a long time: the lava ran down in such cjuantity, 
and so rapidly, from the summit of the mountain, that m 
less than two hours it reached the sea. In its course it di*. 
vided itself into three parts, which ran between the Torre 
del Greco and the Torre del Annonziata : on this account 
it occasioned less damage than if it had fallen in one cur- < 
rent on these two towns. It is a lamentable spectacle to 
see the vines, the corn-fields, and the houses swallowed up 
in a sea of fire, and covered to the depth of three toises with 
iron ore ; for the lava which ran down on this occasion had 
absolutely that character. The queen, who was at Castcl- 
mare, was not able to return to Naples by land-; for the 
road is covered with three causeways of lava, the least of 
which is three hundred paces; and- it was also impossible 
for her to go to the theatre of St. Charles, to see the repre- 
sentation given on her birth-day. It is much to be feared 
that this country will experience the fate of Uerculaneum 
and Pompeii." 

Extract of another Letper.--^^^ After the terrible earth- 
quake of the 26th ult. we began to resume a little security^; 
but subterranean noises being heard from Vesuvius, an 
eruption of the volcano was apprehended, and the inhabi- 
tants of Torre del Greco and I'Annonziata removed from 
their houses, and thought of providing for the safety of 
their persons and valuables. About a quarter past two in 
the afternoon Vesuvius made an extraordinary eruption 
through the same mouth which gave a passage to that in 
1794. The latter was even more considerable, having 
thrown out a current of inflamed -lava, which proceeded 
with great rapidity as» far as the plain, over a space of about 
four miles, and then took its course towards the sea, which 
it reached in about nine hours. 

" It was observed that from its origin this current divided 
itself into two branches ; one in the direction of Portici, 
whic^ luckily then turned aside, and, uniting itself lo the 
other, formed in the middle a kitid of island of boiling lava^' 

which 
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which was swallowed up in the sea 5 where there was seen 
suddenly formed and raised up, a kind of promontory of 
volcanic matters* For about twenty minutes the whole 
extent of the ground occupied by the lava continued in 
' flames^ exhibitmg, as we may say, a terrible but astonish- 
ing spectacle; especially as the inflamed trees jpresented the 
aspect of white flanies in contrast with those of the volcanic 
matters, which were red. The lava, as has been said^pro* 
ceedcd to the sea in this mcinner with great rapidity, carrying 
along with it enormous masses ; and nothing was seen in a 
great extent of the coast but boiling foam, and eddies of 
water and of fire. Several persons who were at Portici be- 
took themselves to flight in boats before the torrent of fire 
mixed itself with the waters. Happily the habitations ex- 
perienced no damage, and we have not learnt that any 
person perished during this fatal event/* 

Letters from Naples of August 2d estimate the los* sus- 
tained in that city by the earthquake of July the 26th at 
twenty millions, of ducats. They add the following parti- 
culars, taken from the notice to the Neapolitan govem- 
m<jnt by the commissioners sent to the spot :— ** At Iser- 
nia, where the commotion was so terrible, the earth opened 
and vomited Out flames: 339 families were swallowed up. 
At Castel Petroso 1 3 families perished : at Massino 84 t 
at Tresolone, 393 : at Saint-Angelo-in-Colla, 43 : at Bara- 
millo, 180: at Cantalupo, 142. Lorenzano and Saint- 
Angelo-di-Lombardo are entirely destroyed. A small river 
which flowed through that province, and which traversed 
an extent of fifty leagues, was lost at the distance of four 
leagues from its mouth." 

VOVAGES AND TRAVELS, AEROSTATION, &C. 

A letter from Petersbur^h, dated August 3, says, ** We 
have lately received some further account of the progress of 
the expedition commanded by captain Krusenstern. He ar- 
rived safe at Japan, where he met with a favourable recep- 
tion ; and the ambassador, M. Resaoof, entertains hopea 
that his mission will be attended with the best success. 

** The academy of Sciences has purchased the philoso- 
phical apparatus of M. Robertson, which is rcmarlcable for 
the correctness of the instruments, and particularly those 
destined for eiectricjly and galvanism. 

'^The aerostatic experiment which M.Robertson inteiKled 

to make at a great distance from Petcrsburgh, has been 

changed oh account of the bad weather iato a common 

& ascent. 
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ascent. The wind, which in the morning had a favourable 
direction, carried the aeronauts with great violence towards 
the Baltic, They set out from the academy of arts at half 
after eight, and terminated their votage at the mouth of the 
Neva, at about fifty paceis from the sea. Wlicn M, Ro- 
bertson descended with his pupil, he resolved to ascend 
alone in order to cross the gulf; but the peasants having 
drawn the ropes of the balloon too strongly to one side, the 
netting slipped from it, and therefore it was impossible for 
him to carry his design into execution* His imperial ma«* 
jesty was present at this ascent." 

ASTRONOMY. 

Table of the right Ascension and Decltnatiofi of Ceres and 
Pallas for November 1805. 
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ZINC. 

In our List of Patents, page 95 of our last volume, we 
mentioned one granted to Messrs. Hobson and Silvester, 
of SfiefEeld, for a ipethod of manufacturing zinc. The dis- 
covery of these gentlemen is curious*. They have found that 
zinc, at a temperature between 210° and 300° of Fahren- 
heit, is not only very malleable, but may be passed through 
rollers or drawn into wirie. Zinc does not return to its 
former partial brittleness after being thus wrought, but con- 
tinues soft, fliexible, and extensible, and may be applied to 
fliapy uses for which this metal was before thought unfit. 

F0RB 
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PURE CERUSE. 

M. Van Mons states, that if lead ashes be dissolved in a 
sufficient quantity of dilute nitric acid, assisted by a gentle 
heat, and the solution be filtered, and then precipitated by 
chalk- brought to an impalpable powder by levigation, the 
precipitate, when washed ^nd dried, will oe the purest and 
most beautiful ceruse possible. 

DEATHS. 

On Tuesday, the 24th insfant, died. at his house in Great 
Titch field-street, in the 63d year of his age, Mr. William 
Byrne, a distinguished landscape engraver. He was edu- 
cated under an uncle, who engraved heraldry on plate; but 
having succQcded in a landscape aFter Wilson, so as to ob- 
tain a premium from the Society for the Encouragement of 
Arts, It was regarded a» the precursor of talent of a superior 
order, and he was sent to Paris, at that time the chief se- 
minary in Europe for the study of engraving, for improve- 
ment. In Paris he studied successively under Aliamet and 
Wille; from tlie former of whom he imbibed the leading 
traits of that style of engraving which he afterwards adopted 
as his own : under the latter he engraved a large plate o/ a 
st6rm, after Vernet ; but the manual dexterity of Wille was 
alien to his mind, and .probably contributed not much to 
his improvement, though he always spoke of Wille's in- 
str4ictions with respect. 

When he returned to England, the success of WooIIett 
as a landscape engraver had set the fashion in that depart- 
ment of the art ; out Byrne disdained to copy what he did 
not feel; perhaps scorning the influence of fashion in art, 
preserved the independance of his style, and continued to 
study, and to recommend to his pupils. Nature, Vivares, 
imA the best examples of the French school. * 

His larger performances are after Zuccarelli and Both: 
but his principal works (containing probably his best en- 
gravings) are the Antiquities of Great Britain,, after Hearne; 
a set of Views of the Lakes, aft^r Farington ; and Smith's 
Scenery of Ital^, His chief excellence consisting in his 
aerial perspective, and the general efl^ect of his chiaro-scuro, 
he was more agreeably and more beneficially employed in 
finishing than m etching ; and hence he generally worked^ 
in conjunction >j/ith his pupils, who were latterly his own 
son and daughters. His manners wxre unassuming, his 
professional industry unremittmg, and his moral character 
exemplary; He seldom went from home, but lived in the. 
bosom of a numerous and worthy family, who are now de- 
ploring their loss. 

The 
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The death of the celebrated Klaproth, of Berlin, has been 
announced in some of the, foreign journajs. Wt are happy 
to state that this intelligence is not correct. He ciijoys 
good health, and is now in his sixty -second year. 

M. Justus Klaproth, professor of jurisprudence in the 
university of Gottingen, well known by the learned works 
which he has published on that subject, died on the 1 0th 
of February last, in his seventy-seventh year. 

M. Alexander Saverien, engineer of the French marine, 
died oa the 28th of May last, in his eight v-fifih year. He 
has been long known to the scientitic world by his writings 
on navigation, and tlie theory of building, rigging, and ma- 
noeuvring of ships; accoimls of instruinent« for making 
observations at sea; his marine dictionary ; a dictionary of 
jthe mathematics; a dictionary of architecture; history of 
modern philosophers, and history of the progress of the 
human understanding. For many of his latter years he was 
poor and infirm, and was much indebted to the cares of a 
servant who attended lijm from attachment. He has left a 
widow likewise in want, and very aged. 

XIST OP PATENTS FOR NEW INVENTIONS; 

To John Nyren, of Bromley, in the county of Mid- 
dlesex, muslin bleacher and tambour worker ; for printing 
fancy patterns on silk and cotton lacenet, instead of tarn*, 
bouring or working them in coloiu"s. Dated September 27, 
1805. 

To Stephen Clubb, of Colchester, in the county of 
Essex, millwright ; for an improved mangle. Dated Sej5- 
tember 27, 1805. 

To James Macnaughtan, of Great '^uccn -street, Lin- 
coln's Inn Fields, in the county of Middlesex, ironmonger; 
for a stove or grate and range upon a new construction, by 
which rooms will be much more eficctually warmed than 
they now are, and the chunneys prevented from smoking. 
Dated September 27, ^^05. 

To John Syeds, of Fountain Stairs, Rotherhithe Wall, 
in the county of Surrey, mathematical instrument maker; 
for a steering amplitude or azimuth compass and scale for 
finding and working the course of ships at sea. Dated Oc- 
tober 7, 1805. 

To Daniel Desormeaux, of Barking, in the county of 
Essex, surgeon and apothecary, and Samuel Hutchings, 
of Ilford, in tlie said parish of Barking, weaver ; for their 
improvements in the making and manufacturing of wax, 
spermaceti, and tallow candles. Dated October 22, 1805, 

METEOBO^ 
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MBTEOROLOOICAL TABLE 

Br Mr. Cajiey, op the Strakd, 
For October 1805. 
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K. B. The barometer's height is taken at noon. 



Digitized by VjOOQIC 



t 97 i 

4 

XXfc Accoimt of the Goats of Angora : in a Letter Jrbm 
M. Chancky, to M. PiCTBT, of Geneva*. 

JL HE kind of goat which is known in Europe by the namd 
of the CJoat of Angora, is not the only one which exists in 
Natolia and in the environs of this city. We find there 
also another kind, more common and more resembling that 
of Europe. Travellers have imperfectly described those two 
races, which are perfectly distinct; ana hence arises the un- 
certainty that prevails in Europe respecting the products of 
each* We cannot remove this uncertainty but by a posi- 
tive description of each of the two races. This distinction 
will prevent us in future from confounding the short wool 
of the one kind, which is somewhat like cotton, with thfe 
long and silky hair of the other. The two races of goalfe 
in the neighbourhood of Angora are known by the names of 
kara-gitescky and tistik-giieschy. 

I . 'fhe kara-guescky or sq/s (or black goat) is the cojn- 
mon goat, resembling that of E^urope; and is found in 
Syria, Natolia, and alllhe East. Its fleece is black, or of a 
deep brown. The hair is long and straight, sufficiently fine 
at the end which is fixed in the skin, but more black and 
coarse at the other end. The kara-^ueschy is shorn every 
year. His hair is of a grosser quality, and is not exported 
abroad, but employed m these places for making coarse 
•stuffs for tents, and for sacks like our hair sacks. This 
fleece of Angora is not mor^ valued than the other goat 
fleeces of the East. Its value in these places is thirty paras 
for the ocgue of 400 drachms.- Under this hair, and upon 
the very skin of the animal, there is another fleece finer 
and shorter. It is composed of slender hairs, of which the 
length varies from an inch to an inch and a half. These^^ 
by their mixture at the root of the longer hairs, form a 
shoxt wool of a cotton-like substance and of a yellowish 
gray colour. This part of the fleece, which is by far the 
most precious, is obtained by throwing water saturated with 
lime upon the side of the animal while it is yet covered^ 
with hair. In a few minutes the hair and the down detach 
themselves from the skin, arid afterwards are easily sepa- 
rated from each other. 

The wool of the kara-gueschy is imported rourfi into 
Europe, where it is known by the name of Goat s .hair-^ 
it is employed in different manufactures, particularly in 

♦ From BiMiotheqve BritanrnquCi No. l98. 

Vol. 23. No. go. Nov, 180.5. G Hat-> 
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hat-making. It is for this use that Marseilles still continues 
to draw a great quantity of this article ; and it is to this city 
' a considerable branch of commerce, and one of the prin- 
cipal articles of return for our manufactures which are 
consumed in the East. • - 

The wool of this Goat is less abundant In Syria, and 
its quality is not esteemed: A much greater quantity is 
drawn fVom Angora, from Erzerone, and from the north 
of Persia. The province of Kerman furnishes the most 
beautiful kind. In general, all these wools are forwarded 
to Smyrna by the caravans of camels which go from Erze- 
rone. From Sniyrna they are forwarded to Marseilles and 
in the- ports of Italy by way of sea. 

The art of spuming the wool of the Goat is known, 
only in Syria and Natolia : except in those two places, it is 
put to no manner of use. Its value in these places arises 
only from the demand for it from Europe. At Angora the 
average value is from four to six piastres the ocque of 400 
drachms. 

The wool of this Goat is also exported rough into 
Europe from Persia and the province of Kerman ; but it has 
there an intrinsic value from the use to which it is put. The 
Persians know how to spin it. They make shawls of it 
similar to those of India, but far inferior in fineness and 
taste of workmanship. It seems certain that the primary 
material which is employed for the fabrication of the shawls 
of Cachemire is also the fleeccf of a c^oat similar to the kara- 
gueschy. But this fleece is much finer and more precious 
than any that is imported into Europe. I do not even 
believe that it is known in Europe : at least, it has never 
been imported by way of Aleppo, or the other cities of the 
East. 

The Tistik'Guesckf. 
The tistik'gueschi/y or woolly ^oat, forms the second kind 
of those animajs which is found in Angora. But, instead 
of resembling the goat of Eijropc as the kara-gucschy does, 
this breed is diflerent iu many respects. It forms in the 
genus a decided variety, perhaps even a distinct species. 
The tistik-gueschy is the goat which Buflbn has described 
under the name of the Goat of Angora. Its fleecers of a 
clear whiteness. Its hair is long, thin, silky, naturally 
curled : It is extremely fine, and imlike ithe hair of the kara- 
gueschy, which is as hard as its skin ; it is as supple and 
delicate as the finest wool of the Spanish Merinos. Thege 
long and curled hairs compose the whole fleece of the 
2 ' tistil^- 
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tistik-^ueschy, which is as fine at the top as at the roots, 
and which are not mixed near the skin with any other soft 
wool or down. This wool or down of which we speak 
belongs exclusively to the kara-gueschy breed, and is en* 
tirely a stranger to the real goat of Angora. 

This difference alone furnisher an obvious mark of di- 
stinction between the two breeds. There are, besides, many 
others, of which one is, that the kara-jueschy multiplies 
its species throughout all the East, while the tistik-gucschy 
is confined to the soil of Angora. It is found only in this 
city, or its environs to the distance of l^Ieagues.* At a 
greater distance tlie race is bastardized \ the wool becomes 
eoarser, and the value of the animal is much inferior to that 
which constitutes the riches of the city from which it takes 
its name. 

The territory of Angora is composed of mountains a little 
elevated, on which the snow generally lies for two months 
of the year, and which afford numerous springs of fresh and 
wholesome water. The rivulets which are thus fdrroed fer- 
tilize the soil, which is covered with pasture grass. As 
soon as the cold has abated they conduct the tistik-gueschy 
to these mountains, where they pass the mild season, chan- 
ging their pasturage in nHation every day, and continually 
exposed to the air. It is only on the winter nights that they 
are allowed houseing in sheepfolds. 

The goats of Angora graze in herds of from two hundred 
to eight hundred in number : the females and bucks mixed 
indiscriminately. The latter are higher and stronger than 
the former ; their hair is like theirs, white and curled, but 
not so fine. The flesh of the tistik-gueschy is better than 
that of the ordinary goat. It is killed ibr consumption after 
five years of age ; for at this age the hair becomes coarser, 
and the flee<:e \& less esteemed. 

The tistik-gueschy is sbbm yearly, after being bathed in 
running water. Their hair is clipped with long iron scis- 
sars. The fleece of the females, which is more esteemed 
than that of the males, weighs from 350 to 400 drachms. 
Their fleeces are all spun on the spot ; and it is a remark •» 
able fact, that the place consumes their entire product, 
without allowing any exportation. The reason is, that it 
is to this manufacture the iuhtl^kants of Angora owe their 
subsistence, and ihey are jcaicms of preserving it. 

Nothing is more simple than the process employed ^t 
Angora to work the wool of the tistik-gueschy. As sooh 
as the animal is stript, the fleece is combed with a long iron 

G 2 comb. 
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conib^ of which the teeth are very thickly in^rted. The 
hairs, when thus combed, are clear, and disengaged from all 
ej[tra6eous particles w hich have adhered to the body of the 
anims^l. 

All the inhabitant? of Angora whom I have consulted 
have assured me that this is the only operation which the hair 
undergoes i after which it is clean, and fit for bein^ spon,-^ 
an operation with which women are generally mtrusted. 
They spin thej fleece on a distaff like that which is used for 
cotton ; sometittscs twisting a. nuibber of hairs into one 
^iread f but sometimes only three and even two hairs to a 
thread. This last method of spinning produces thread so 
very fine and clear, that it is sold for twehne iMu^ats the 
dracho). The price of the other kinds of thread diminishes 
from this value to that of two or even one parat per drachm. 
The hair <rf the listik-gueschy, though thus spun, is yet 
unbleached^ aiid goes through no eperatioa of dyeing. In 
this 9tate it is sent to the loom, and made into a stuffknawn 
in thf Gast. by the name of the schallet of .Angonu These 
scballetSf of which there is so great a consumption^ are all 
of th^u* thie actual manjufacture of this city, ^ 

It i§ reckoned that in Angora there are moi^ than two 
U)ou3and looms itt constant employment, and each loom 
emplt>y$. from eight to fifteen workmen. This source of 
wealth, the only one that Angora enjoys, must necessarily 
be very -fruifcfirf, since it yields not even to the destructive 
ii)&^epc(; of that government which has tUmed to miserable 
vilifies so many cities once so flourishing. 

Thi; schallet is made in pieces of S8 piks in length and 
3-3€lsqf itpik in breadth, which are sent to dyeinff as they 
ttonoe from- the loom. They are dyed all manner of colours 
with every possible .variety of shade ; but lively redft and vio- 
lets are most esteemed. The schallet is much superior to 
the camlet of Europe for the lightness and fineness of its 
gTjain,. aod\is .mnch higher priced. The most common 
Jells at fifteen: piastres, the piece, the dearest at fifty. This 
laMier. kind \» chiefly consumed in Constantinople and in 
Egypt. : , .. 

The bewattyand &ieneas.of the tisti|k<^eschy is a suffi- 
fjicpt motive tW the experiments that have been proposed 
Cor l)reeding Ihts animal in France. Aheady some indivi- 
duals of th^ breed hate beeti sent to Ranabouillet^ where 
thty stjiil continue; fitxt hitherto the owners have not been 
^ble to make use of their fleeces. Perhaps the above dcisuls 
pxd^y be of use ibr this purpose. 

The 
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The price of the tistik^'^gaeschy at Angora is firoCD 10 1» 
lit piaslres for the femdeSj, and flt>m 19 to 15 for the 
males. We mi^ht easily obtain a little flock. The journey 
to Aleppo woYild take from 30 to 24 days in the fair season. 
From Aleppo it would be proper to send the herd to Lat- 
takrch, and from thence to Cyprus, where vessels for France 
are always to be found. - / 

It would be necessary for the success of this experiment 
to make some peasants of the country accompany tne ilock» 
They are to be hired at AnTOra. Their payment, which 
however it is difficult to calculate exactly, will be altogether 
more than a thousand piastres per annum. ' , 

After having showed the facility of an experiment wjiich 
might eventuSly propa|^ate in rrance a precious breeq oi 
animals, and which is not to be found m Europe^ it re- 
mains to obviate an objection which will undouotedly be 
advanced, but which it is of consequence not to leave ac- 
credited. 

We have seen above, that it is to the salubrity of the wa- 
ters and the nature^of the soil of Angora that the people of 
this comitry attribute the fineness ot' this animal's fleece* 
In fact, at the distance of more than 15 leagues from An- 
gora this race is not to be found, either on the side of Er- 
^erone or in the other parts of Natolia. The very animals 
which are sent there degenerate. It might seem, thereforci 
that it would be impossible to preserve the breed in France* 
But it is easy to answer this by a recent example, and one 
actually well known in France : 1 mean the Merinos of 
Spain. Who can doubt that suitable care and attention 
would produce on the goats of Angora the same effect thi^ 
they have produced on this precious race of animals ? 

In fact, the same prejudices which prevail at Angora ex* 
isted and still continue in Spain. The proprietors and the 
majoros di domos are all persuaded that the pure race of 
the Merinos belongs exclusively to their soil. They are as- 
sured, besides, that the purity of the breed is owing to the 
continual journeys which then- flocks make from the moun- 
tains of Leon to those of Andalusia. From this conceit 
arises the facility with which they allow the breed to be 
imported for propagation into France. This opinion ap- 
pears also to be verified in the places themselves ; for the 
Merinos which settle at Segovia; known by the na^ne of 
pian-at, d^nerate from the first year, and their wool loses 
there in vauie from 20 to 25 per cent. 

But the consequence drawn from tbU fact against the 
G 3 possibility 
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possibility of preservix^ the breed pure in France is abso- 
lutely felse; for who does not know that the flock of Ram- 
bouillet is equal in beauty of fleece, and superior in size and 
strength, to the finest specimens from the Spanish ca- 
cannos ? 



XXI . Description of a Machine ly which all the Thread- work 
in Shoe-making may he done in a standing Posture. By 
Mr. Thomas Holden, of Fcttleworth, near Pettuorth, 
in Sussex *» 

JC RO»r the sitting posture used in my employment, as a 
shoemaker, I s^uffered so much in my health, and from the 

{)iles, that I thought I must either give up my business or 
o$e my life. In this difliculty I invented this machine, got 
it made, and went to work with it. I found it answer to 
my satisfaction, and its use followed by a restoration of my 
health. I believe I have made eighteen hundred or two 
thousand pair of shoes with it, ,and still work on.. I re^ 
commend it as the quickest way of closing all the thread* 
work. I 

'* My machine is fixed to the floor, a little to the left of 
the seat, but within reach of the hand ; the work is held 
on with a stirrup, and suits to the place." 

Certificates from John Summersell, cordwainer, and 
overseer of the parish ; Richard Hawkins, John Tilly, and 
Greorge Hawkins, Thomas Tilly, and Edward Hawkins, 
cordwainers, confirmed the above statement ; as well as the 
following letter from Mr. Peter Martin, surgeon, at Tul- 
borough ! 

*^ I am sincerely of opinion, that Thomas Holden's in- 
vention is a desirable acquisition to men of that profession, 
especially to those who may be diseased, internally, or who 
may siilfer from stomach weakness and indigestion. These 
diseases may be aggravated, if not occasioned, by their 
working in a bent posture. 

^^ The inventor, about twenty years ago, often applied 
to me for relief from a train of bowel complaints, and fre- 
quently had occasion to take the medicines usually em- 
ployed for the relief of dyspepsia. 

♦ From the Transactions of the Society of Ari9, &c. vol. xxii. who awarded 
to Mr. HoLden ^ bounty of fifteen guineas for tliis invention. 

" I re- 
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'' I repeatedly informed him, that his employment was 
the cause of his disorder, and desired him to relmquish \t, 
or invent some method to do his work standing. This 
hint, and his corporeal siiflerings, prompted him to the 
invention. That it answers the purpose, 1 have reason to 
believe, as he and o'Kers use it. He is now free from com- 
plaints, and so improved in his corpulence and countenance, 
that he is not like the same man, and for years has had no 
occasion for medicine." 

See Plate IV. 

A, the bed for the closing-block, and to lay the shoe in, 
whilst sewing. 
B,^the closing-block. 

C, a loose bed to lay the shoe in whilst stitching ; the 
lower part of which is here exhibited reversed, to show how 
it is placed in the other bed A. 

D, the hollow or upper part of the loose bed C, in which 
the shoe is laid whilst stitching. 

£, a table on which the tools wanted are to be laid. 

F, an iron semi-circle*, fixed to qach eiwl of the bed A, , 
to allow the bed to be raised or depressed. This half circle 
moves in the block G. 

H, another iron semi-circle, with notches, which catch 
upon a tooth in the centre of the block, to hold the bed in 
any angle required. This semi-circle moves sidewise on 
two hooks in staples at each end of the bed. 

I, the tail or stem of the bed A, moving in a cylindrical 
hote in the pillar, enabling the bed to be turned in any re- 
quired direction, and which, with the movement F, enables 
the operator to place the shoe in any position necessary. 

K, the pillar, formed, like the pillar of a claw table,, ex- 
cepting the two side legs being m a direct line, and the 
other leg at a right angle with them. 

L, the semi-circle H, shown separately, to explain how 
it is connected with the staples^ and how the notches are 
formed. 

M, the tail or stem of the bed A, and the lower part of 
the bed N, shown separately, to explain how the upper 
part of the bed is raised or depressed occasionally. 
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XXIL An Essay on Commercial Poticf, Btf 
J. B. Galt, Esq. London*. 

Jl reedom of execution is so essential to mercantile spe- 
culations, that every legislative interference which would 
limit their objects, or control the modes of theiir accom- 
plishment, is of greater injury and wider consequence than 
18 generally imagined* The famous reply, ^* Leave us to 
ourselves," which the French. merchants made to the mi- 
nister who was desirous of promoting their prosperity, hSis 
been often quoted for its wisdom : but though sufiicient 
data be presented in the history of all copfimercial countries^ 
and particularlv in the history of our own, to demonstrate 
the value of liberty to trade, no regular attempt has yet 
been made to place the subject in a clear and distinct 
light. To exhibit such a demonstration, it would be neces- 
saryj in the first place, to consider the natural tendency of 
commerce j and, in the second, how far it should be re^ 
strained by political circumstances. Were this done, and 
a series of facts, linked to certain special laws, produced, 
the pernicious efiHpcts of governments attempting to regu* 
late the objects of trade would be evident, and a degree of 
certainty on that point of political ceconomy, proportionec^ 
to the evidence, would be obtained only inferior to mathe* 
rnatical truth. For all special acts of authority relative to 
trade are boons granted either to individuals, or corpora** 
tions, or provinces. 

The nature of trade has a tendency to blend the interests 
of mankind together, and to disseminate throughout the 
whole species a principle of mutual dependence. If on^ 
might imagine the world in such a Utopian condition as 
>vould allow commerce to diffuse itself without being af- 
fected by political events ; if the world were raised to a state 
which would require no part of human industry to be appro* 
priated to the purposes of governments, nor of its popula- 
tion to be employed in war ; mankind, at liberty to cultivate 
in safety the varieties of trade, would divide themselves into 
companies, by which an approximation would be induced 
towards a communion of goods, and society would assume 
a form of which a faint epitome may sometimes be traced 
in the communities of factories and colonies ; — ^with this 
difference, however, that neither the calamities of war nor 
the struggles of faction interfering to divert the merchant 

* Qommyxiicated b^ the Author* 

from 
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ftfm hk speculation^ji the arlut from his profewion, or the 
pi^u&citin^ from bis indusUy^ a mcnre certaia and eirem 
result might be expected from the infinite sources of com* 
merce. It is evident that the heaviest oppression on trade 
is occasioned by state necessities : the armies, and the rere^ 
mie requisite to support wars and the paraphernalia of na^ 
tions, are obtained at the expense of its capital and t^ most 
efficient instruments of labour, fiut this expense, great as 
it i$ directly, is often increased indirectly by those regula* 
tions which governments have promulgated for rendering 
commercial enterprises subservient to political ptirposes. 
Experience has proved that commerce furnishes tlie most 
powerful engine of war, and statesmen respect trade only 
for th^ aids which it yields in war : it is always with a re** 
ference to war that it receives the encouragement of states* 
men. The view, for instance, with which the British go* 
vernment has so assiduously encouraged the fisheries, bad 
certainly for its object the rearing of seamen for the navy, 
as much as the local improvement of the districts conti* 
ffuous to the fishing stations. The navigation act, while it 
W tended to increase the number of ships and sailors, an4 
thereby promoted the naval superiority of Great Britain, 
has been perhaps detrimental to the extension of ha* trade 
in general by occupying so much capital in the value of 
ships of war, and so many men in marine labour. But tlie 
navigation act being one of those regulations of tradt' wfaick 
^rise out of political interests, it leads us to consider the 
Kcond thing proposed, namely, how far such regulations 
or restrictions ought to extend; in the consideration of 
which it may be as well to advert to what ought to be the 
eonunercial policy of Great Britain. 

The political respectability of Grelt Britain demands, as 
esseniial to her preponderancy, the preservation, perh^ 
the extension, of her naval superiority. ^ Therefore the at- 
tention of government should be directed to foster those 
branches of trade that will employ or increase her shipping, 
and at the sanne time encourage her manufactures. To ac- 
complish this, British commerce must be confined to British 
ships, and all the articles of Britsh trade permitted to pass 
wherfiver the merchant conceives a likelihood of obtaining 
profit. We must even shake off that antiquated prejudice 
Mrhich still makes a distinction between agriculture and 
trade, and consider agriculture as only one of the many 
divisions of tra^e ; we must cease to l)elieYe that corn more 
than any other commodity requires a particular system of 
taws j and if we paa import our corn chi^aper than it can be 
8 raised 
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raisc^ at home, we must cease to think that a free miporta* 
tion of com can be detrimental to our national prosperity, 
I admit, unqucstipnably, that a free importation of com 
would probably affect the rent-rolls of the landholders; 
but is there* any one ^ho will assert that 4 reduction of 
rents produced by such a cause would be a misfortune to 
the k'uigdom? If the income of the landholders can only 
be supported ajt its present rate by restrictions on the com 
Irade, it is surely evident that the landholders are benefited 
at the expense of the nation. But^granting that the land- 
holders were injured by removing the restramts of the com 
laws, it is highly probable that their misfortunerwoukl ul- 
timately become advantageous to themselves ; for, to pre* 
serve their hereditary importance they might be induced to 
engage in trade, and with their visible capital would possess 
an obvious superiority over those who are dependeilt on in- 
dustry and enterprise. The fertile tracts ot America pre- 
sent the great resource fi-om which the British empire should 
be supplied with grain. By limiting the supplies which 
the colonies ^nd the united kingdom might draw from 
America to the importations of British vessds, the quatHity 
of British shipping would necessarily augment; and the 
Americans, thus finding an advantage in attending more 
to agriculture, would resign navigation, and, gradually relin- 

3uifthing that power upon the seas which they are as gra- 
ually obtaining, leave us the masteiy which we still pos- 
seiss. It. may perhaps be said, that such a restriction as is 
here proi)osed might force the Americans to countervail us, 
by refusing to ship their produce in British vessels. But 
this is an evil that time would, rectify 5 for we are yet suffi- 
ciently independent of American produce to wait patiently 
the operation of the measure. lii the present state of Ame- 
rica, It cannot be doubted that agriculture more than com* 
merce*ought to engage the inhabitants; so that the very 
restrictions which would come in to the aid of our Stdvan- 
tage, would also l)e beneficial to them. / 

There is another pqint that should be considered here. 
It ought to be part of the commercial policy of Great 
Britain to afford every accommodation to the British mer- 
chant -for ^trading with foreign colonies, arul to prevent 
foreign merchants from trading with the British colo- 
nies. By attending to the former We may obtain the latter: 
for, as part of our policy is to increase our shipping, w6 
should, by giving occupation to foreigners in their own 
countries, take away their desire to become navigators by 
removing the necessity. Thus the nature of British restric- 
tions 
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tions on trade ought to extend no further than so to preis 
against the coounercial systems of other countries as to give 
them a bias opposite to our own. When more is attempted, 
the consequences will revert upon ourselves in losses which 
can neither be calculated nor by any alter lenity remedied. 
But a tew facts will more clearly illustrate this truth thw 
any general reasoning, especially if a series can be produced 
that obviously originated in an act of government. Let us, 
however, previously consider some ©rthose instances of the 
folly of partial restrictions on trade, of which the conse* 
quences have not been distinctly ascertained, and of which 
the records are more imperfect. 

During a long period the principal trade of Scotland was 
its fishenes ; and the acts of the Scottish legislature, com* 
raencing with the rei^n of the lirst James of that kingdom, 
exhibit the unremitted attention which the fisheries received 
from the government. It would be inconsistent with the 
limits of an essay to trace here the various efiects produced 
by the different laws . which were deemed essential to the 
improvement of the fisheries : hut it is not foreign to the 
purpose to call the attention of the reader to souie of tliose 
steps by which the Scottish nation advanced towards that 
great commercial enterprise the Darien expedition. 

From 1424, in which a tax was imprudently levied on 
the exportation of herrings, till 1493, the Scots appear tp 
have regularly, and with different degrees of success, pro- 
secuted their fisheries. In the year 1493, the naval spirit 
of that adventurous prince James IV. prompted him to 
undertake a variety of plans to raise seamen for the navy 
which he wis then building ; and, among others, to obtain 
an act perhaps the most extraordinary in its provisions that 
ever passed the legislature of any state. Although the 49th 
cap. of James IV. did not, and indeed could not, produce 
such a sudden increase of mariners as his impatient genius 
demanded ibr its projects, it must be regarded as one of 
those bold interpositions of authority that generate a suc- 
cessive train of cmisequences, and become epochs in the 
hislory of the affairs to which they relate. By it the bo- 
roughs ahd towns were commanded to bnild bu^^es and 
vessels for the fisheries, and to send all idle persons on 
board. How far this preposterous law was carried into exe- 
cution is not our present business to examine ; it is how- 
ever well known, that in the reign oF James IV., animated 
by his example and inHucnce, the Scots had i-cached a high 
degree of maritime power. We may therxfore, witiioiit 
adverting Jto what may have been done beiore, presume to 

say 
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say that from this oeriod a foundation was laid for a nursery 
of seamen in ScoUand, and that, though no other rebora 
remained, the Jaws of the subsequent reigns would prove 
that the fisheries continued to engage the attention of the 
trading conlmunity. Undoubtedly they would be affected 
by the tumults of the reformation and ot the civil wars, but 
perhaps not to the extent which is generally imaginejd. For 
people habitusdly disposed to industry do not readily enter 
into political contentions, particularly if their industry be 
maritime ; and the fact is, that both the reformation knd 
the civil wars were managed by the chieftains and their ad* 
herents. The borQugbs and towns would, no doubt, take 
an interest in the procession of events during those two tu- 
multuous periods, but not to such a degree as the faction* 
chieftains and their predatory clans were incited. There- 
fore, when we consiaer the various laws which were passed 
in the rei^n of Charles II. for the encouragement of the 
Scottish fisheries, we must regard them as directed to their 
revival, and not their establishment. And when we pass 
along the intervening events till the year 1694^ in which 
the Darien expedition was projected, we can easily under- 
stand tliat there must h^ve oeeu then in Scotland a number 
of seamen who would be the first to embark lu an enter- 
prise that promised so fairly an unprecedented reward of 
affluence. The; judgment with which that expedition was 
planned, and the spirit with which it was executed, reflects 
^ much honour upon the Scottish nation as the policy by 
which it was undermined disgraces the (disposition and reign 
of William III. 'The English and Dutch East India com* 
panics, foreseeing \he effects of the advantageous situation 
which the Scots had selected, influenced William to coun- 
teract the expedition; and private partialities, and an igno- 
rance of the true interests of trade, induced hini to destroy 
a colony that by careful fostering would have extended the 
commerce of his kingdoms. The consequence of WilUam^a 
policy did not terminate in the ruins of the Darien colony ; 
the mariners who sailed with the ei^pedition were for ever 
lost to the country. The fisheries were for many years after 
of no importance, and the Dutch in the interval obtained 
an insurmountable preference for tbejr herrings in the mar- 
kets of Europe. A reduction in the amount of the fisheries 
was not the only evil ; the proper knowledge of the trade 
became almost extin^ished, and for nearly a century since' 
has the British legislattire been annually occupied with 
schemes and projects to restore that knowledge. It is as 
well known a$ any historical truth whatever, that prior to 

the 
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ifae l^arien expedition the Scottish fishers practised the 
deep-sea herring-fishery, which the Dutch have so long so 
successfully tbiiowed ; and it is equally well known to every 
one who has- at all attended to the subject, that such has 
- been the total ignorance of that method of fishing among 
the Scots^ that up to the last year not one vessel was fitted 
out frona any port in Scotland for many years before, ft 
is, however, with no small degree of satisfaction, that I 
have It in my power to be the nrst to record that several 
vessels are this year equipped for that purpose from the 
Clyde. But the diminution of the trade, and the loss of 
the requisite knowledge, did not close the effects of Wil- 
liam's interference with the Darien expedition ; the revenue 
of the kingdom is burthencd with heavy bounties, that can 
only be described as the means of prolonging the precarious 
loch fishery; and large sums are annually voted to force 
upon the mhabitants of the Higlilands of Scotland that in^ 
dustry and civilization which would probably have gradu- 
ally arisen from the extensive commerce that woulcl have 
flowed in upon the mother country IVom the Darien colony* 
Independent of the pecuniary consequences of impolitic 
restrictions on trade, they are often the cause of pohtical 
evils also^ The American war, and all that has resulted 
from the consolidation of the United States, will be found 
to have originated in those severe Hmitations with which 
the trade of the colonies was harnessed to forward the pro- 
sperity of the mother country, although tha separation of 
the colonies has beert ascribed to the financial schemes of 
the British ministry. Ttie spirit, as well as the letter, of the 
navigation law was enforced upon the colonies with a de- 
gree of rigour altogetlier obnoxious to the free genius* of 
trade. The colonics were compelled to send their produce 
to Great Britain in vessels belonging to British stibjects, 
and from Great Britain the rest of the world was supplied 
with Anglo-American produce. By this restriction the co- 
lonies were obliged to fiiraish themselves from British mar- 
kets with the necessaries or luxuries that they required, 
which being of greater value than their produce, in time 
accumulated a debt against them to So' great an amoutit, 
that to be released from it formed the reason, and the tax- 
bills furnished the pretext, for throwing off the yoke of the 
mother country. Had the British government, instead of 
expecting tb draw (torn the colonies a direct revenue, mad^ 
suchpoktibal arrangements as would Jiave allowed them to 
tradc'imme^iately with'the states of Europe, we should not 
HOW l>ave Ue^tt CQnrSoling 6uT»elves ^wilh the absurd assert 
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, lion, thdt the loss of thirteen provinces was a benefit to the 
empire. Had the colonies l)€cn permitted to trade imme- 
diately with the states of Europe, a flow of wealth would 
have reverted to them that ultimately vyouki haye assisted 
the mother country, who, instead of holding her sove- 
reignty' over them In* the slender tie of opinion, mi^ht have 
'Supported, bv judicious internal taxation, such a iorniida- 
ble military t'orce in America as would have prevented the 
division of the enxpire, and in periods of necessity would 
have abetted her cause with the greatest effect. But front 
these general speculations let us turn to the consideration 
of facU; and, to show that the mercantile machine of our 
own country is not the only one that has been deranged by 
the impolitic bands of statesmen, I am induced to quote an 
instance from the affairs of j{ussia that is most distinct and 
unquestionable. . ^ 

The proprietors of the iron mines of Russia, about the 
year 17y8, took it into their heads that the immense forests 
of that vast country were diminishing so rapidly, that un- 
less the exportation of timber were prohibited a scarcity of 
wood must ensue ; and they infected the government with 

, the same notion ; in consequence of which the exportation 
of timber was partially prohibited. The British vessels 
could not, as formerly, obtain deals to make up their car- 
goes ; they were therefore obliged to take a larger quantity 
of iron, the price of which was raised so high that it could 
not be sold tor an adequate profit in the British markets ; 
and, as the quantity of Russian iron consumed by Great 
Britain had been annually decreasing for several years be- 
fore, the prohibition hastened the diminution. In the year 
1781 Great Britain alone imported from Petersburgh nearly 
50,000 tons of iron ; in 1804 the quantity was under 6000. 
Upon an equality with this measure of the Russian govern- 
ment may bo placed that law of ours, which was passed in 
1747, to prevent the insurance of French vessels, or their 
cargoes, in this country during the war with France.; in 
consequence of which regular offices of insurance were esta- 
blished at Paris and in the principal ports of France f and 
wlven peace was restored between the two countries, the 
French had found the way so readily to their ownhisurancc 
offices, that we never after regained that part of their com- 
mcrciid profit which we formerly received in premiums. 
But not to spend too nuich lime in quoting detached in- 
stances of the folly of limiting the modes and objects of 
trade, I will endeavour to show that the country gentlemen 
of England, by a narrow -mmded jeajousy of tlie progie:i* 
,- which 
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which the Irish had made in agriculture and farming, to- 
wards the close of the 17th century, have abridged, t^^yond 
the possibility of remedy, the staple of England, her woollen 
manufactures. In the reign of Charles fl., conceiving the 
produce of their estates considerably reduced in value by the 
free importation of cattle and grain from ^reland, they sue* 
ceeded in setting aside the general interest of the country 
by obtaining a law to prohibit the importation of such 
commodities. The Irish, bein^ thus prevented from im- 
porting into England, were obliged to salt what they could 
not find consumption for at home, and export it to other 
countries for a market ; by which that great branch of Irish 
trade, the exportation of salted provisions, was established, 
h was long, however, before a sufficient foreign consump- 
tion could be obtained, so that theif sheep were allowed to 
increase for the \ sake of wool alone ; by which that com- 
modity was rendered much cheaper in Ireland than in Eng- 
land. The cheapness of wool in Ireland enabled the Irish 
to set up woollen manufactures of their own, which soon, 
rivalled those of England ; so that the English merchants^ 
finding themselves equalled by the Irish, brought down 
another misfbrtune upon the general interests of the coun- 
try. In 1699 an act was passed to prohibit the exportation 
of woollen manufactures from Ireland to any place except 
to England and Wales ; even to England and Wales the 
exportation was so unmercifully restricted that this was an 
indulgence in words only : the consequence was, that many 
of the Irish manufacturers were obliged to seek employ* 
ment in foreign countries ; and the greater number wefnt to 
France : by them the woollen manufactures of that king- 
dom were established, and by tlieir connection a: clandes- 
tine exportation of wool from Ireland was carried on ; ao 
that the French soon made sufficient cloth for themselves, 
at)d became our rivals in foreim markets. * 

It is^thfifefore evident, both fcrom the nature of the thiilg, 
and the variety and number of instances which might be 
given, that freedom is not n>ore essential to commerce than 
unmediate legislative interference is pernicious. Mankind 
are always regulated in their, undertakings by the character 
of existing circumstances ; and the objects of trade vary 
with political occurrences, which, generally originating from 
causes the most obscure, are placed beyond the control of 
preconcerted schemes, aini frequently exhibit the reverse 
oi their prospective estimate. Hence it is that laws founded 
»ii particular incidents, and intended to promote temporary 

purposeg 
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purposes or private emoluinent, must in their operatiort 
produce results different from what are previously supposed, 
and will become the seeds of events of incalculable extent 
and influence. 



XXIII. Muricdic SolutioVrOf Tin in part decomposed mt& 
metallic crystallized Tin. By JM. BucHOfcSi*# 

It is some time ago siuce^ in the view of preparing the 
muriate of tin, I treated seven pounds of the finest Engltsb 
tiQ with fifteen pounds t of mwiatic acid weighing 1*120. 
At the approach of night there stilt remained from 2 to 3^ 
pounds of tin undissohred. The next day the matter wa« 

{et luke-warm, and the liquid had the consistency of syrup, 
poured gently above it a pound of water J, which swam 
upon the solution. At the end of an hour, while I exa- 
mined the mixture, I observed with astonishment that the 
midissolved tin, and particularly its running particles, were 
covered with a quantity of lances, needles, blades, &c* of 
metallic crystallized tin, in length from a quarter of an inch 
to half an mch. 

M. Bucholz, having some time after repeated the opera^ 
tion, had the satisfaction to see the same appeaarance agaiti 
produced. He assured himself, by all possible trials, that 
tiie tin he \mA employed was absolutely pure. The authot 
proposes different explanations of this phaenomenoti, which 
iie believei always -v^itl be found in opposition to the rules 
of the dynamic doctrine of Kant on the perfect eqmlibrium 
of all parts of a composition, or the perfect equiiibrium 
of principles in the composition. This theory is, however, 
every moment in contradiction with experience, in^olOGh 
as it dees not take into consideration the determinative fotee 
of a decided composition, of which the authors liave imder^ 
stood as little as of chemistry m general. 
, Wc shdl not report the different explanations of M. Bu^ 
*€)^olZ| none of wmcb has appeared to us satisfactory. 

• From FafkMom^i Joumaly vol. vi. 

f In a former notice the author says sixteen. 

} fai the fon&er aEnnonce it is called two peuads. 
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XXIV. On muscular Motion* By Anthony Carlisle, 
Esq. F.R.S.: being the Crootiian Lecture. Read before 
tlie Royal Society November 8, 1804# 

Animal physiology has derived several illustrations and 
additions from the institution of this lecture on muscular 
motion, and the details of anatomical knowledge have been 
considerably augmented by descriptions of muscular parts 
before unknown. 

Still, however, many of the phsenomena of muscles re* 
main unexplained, hot is it to be expected that any sudden 
insulated discovery shall solve such a variety of complicated 
appearances. 

Muscular motion is the first sensible operation of animal 
life : the various combinations of it sustain and carry on 
the multiplied functions of the largest animals : the tem- 
porary cessation of this motive faculty is the suspension of 
Ihe living powers, its total quiescence is death. 

By the continuance of patient, well-directed researches, 
it is reasonable to expect much important evidence on this 
subject ; and, from the improved state of collateral branches 
of knowledge, together with the addition of new sources 
and methods of investigation, it may not be unreasonable 
to hope for an ultimate solution of these phenomena, no 
less complete and consistent than that of any other deside- 
ratum in physical science. 

The present attempt to forward such designs is limited 
to circumstances which are connected with muscular mo- 
tion, considered as causes, or rather as a series of events, 
all of which contribute, more or less, as ,conveniencies or 
essential requisites to the phaenomena; the details of mus- 
cular applications being distinct from the objects of this 
lecture. 

No satisfactory explanation has yet been given of the 
state or changes which obtain in muscles during their con- 
tractions or relaxations; neither are their corresponding con- 
nections with the vascular, respiratory, and nervous systems 
sufficiently traced. These suDJects are therefore open for 
the present inquiry ; and although I may totally fail in this 
attempt to elucidate any one of the subjects proposed, ne- 
vertheless I shall |iot esteem my labour useless, or the time 
of the Royal Society altogether unprofitably consumed, if 
I succeed in pointing out the way to the future attainment 
of knowledge so deeply interesting to mankind. 

The muscular parts of animals are most frequently com- 
Vol. 23, No. 90. Nov. 1805. H posed 
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posed of many substances, in addition to those which are 
purely muscular. In this grosS')State they constitute a flexi- 
ole, compressible solid> whose -texture is generally fibrous, 
the fibres being compacted into fasciculi, or bundles, of va- 
rious thickness. These fibres are elastic during the con- 
tracted state of muscles after death, being capable of cxten- 
flfion to more than one-fifth of their length, and of return- 
ii)g again to their former state of contraction. 

This elasticity, however, appears to belong to the enve- 
loping reticular or cellular membrane, and it may be safely 
assumed that the intrinsic matter of muscle is not elastic. 

The attraction of cohesion, in the parts of muscle, is 
strongest in the direction of the fibres, it being double that 
of the- contrary, or transverse, direction. 

When muscles are capable of reiterated contractions and 
relaxatiorxs, the\' are said to be alive, or to possess irritabi- 
lity. This quality fits the organ for its functions. Irrita- 
bility will be considered, throughout the present lecture, a^ 
a quality only. 

When nmscles have ceased to be irritable, their cohesive 
attraction in the direction of their fibres is diminished, but 
it remains unaltered in the transverse direction. 

The hinder limbs of a frog attached to the pelvis being 
stripped of the skin, one of them was immersed in water, 
at \lb^ of Fahrenheit, during two minutes ; when it ceased 
to be irritable. The thigh bones were broken in the mid- 
dle, without injuring the muscles, and a scale aflSxed to the 
ancle of each limb : a tape passed between the thighs waa» 
employed to suspend the apparatus. Weights were gra- 
dually introduced into each scale, until, with five pourids 
avoirdupois, the dead thigh was ruptured across the fleshy 
bellies of its muscles. 

The irritable thigh sustained feix pounds weight avoirdu- 
pois, and was ruptured in the same manner. This exp^j^ 
ment was repeated on other frogs, where one liii^b had been 
killed by a watery solution of opium, and on another where 
essential oil of cherry laurel * was employed : in each expe- 
riment the irritable limb sustained a weight one-sixth hea- 
vier than the dead limb. 

It may be remarked, in confirmation of these experi- 
ments, that when muscles act more powerfully or more ra- 
pidly than is equal to the strength of the sustaining parts, 
they do not usually rupture their fiesby fibres, but break 
their.tendons, or even an intervening bone, as in the in- 

■ ♦ DiKilled oil from the leaves of the pruntts lauro^erasus. 
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stances of ruptured tendo achillis^ and ^ fractured patella. 
Instances have, however, occurred, wherein the fleshy bel- 
lies of muscles have been lacerated by spasmodic actions ; 
as in tetanus the . recti abdominis have been torn asunder^ 
and the gastrocnemii in cramps; but in those examples it 
seenrM that either the antagonists produce the effect, or the 
over-excited parts tear the less excited in the same muscle. 
From whence it may be inferred, that the attraction of co« 
hesion in the matter of muscle is considerably greater during 
the act of contracting, than during the passive state of tone^ 
or irritable quiescence ; a fact which has been always as- 
sumed by anatomists from the determinate forces which 
muscles exert. 

The muscular parts of different classes of animals vary in 
colour and texture, and not unfrequea^y those variations 
occur in the same individual. 

The muscles of fishes and vermes are often colourless, 
those of the mammalia 'and birds being always red : the 
amphibia, the accipenser, and squalus genera, have fre- 
quently both red and colourless muscles in the same animal. 

Sonie birds, as the black game *, have the external pec- 
toral muscles of a deep red colour, whilst the internal are 
pale. 

In texture, the fasciculi vary in thickness ; and the reti- 
cular membrane is in some parts coarse, and in others de- 
licate : the heart is always compacted together by a delicate 
reticular membrane, and the external glutaei by a coarser 
species. 

An example of the origin of muscle is presented in the 
history of the incubated egg 5 but whether the rudiments 
of the punctum salieos be part of the cicatricula Organized 
by the parent, or a structure resulting from the first process 
0^ incubaiioii, may be doubtful : tbe little evidence to be 
obtained on this point seems in favour of the former opi- 
nion ; a regular confirmation of which would improve the 
knowledge of animal generation by showing that it is gein- 
roiferous. There are sufficient analogies of this kind in 
ft»twre> if rea^jonbg from analogies were proper for the 
present occasion. 

The piuKtum saliens, during its first actions, is not en- 
conap«5sed by any fibres discoverable with microscopes, 
and the vascular »)»«tcm is not then evolved^ the blood 
ibwing fcM-warcbrandbackwards^ in the same vessels. Tb« 
commencement of life in i^nimals of cosiiplfljc structure is> 

♦ Tttrgo utrix* Lion. 
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from the preceding feet, like the ultimate organization of 
the simpler classes. 

It is obvious that the muscles of birds are formed out of 
the albumen ovi, the vkellus, and the atmospheric air, acted 
upon by a certain temperature. The albumen of a bird'd 
egg is wholly consumed during incubation, add the vitetlus 
little diminished, proving that the albumen contains the 
principal elementary materials of the animal thus generated ^ 
and it foUoSvs that the muscular parts, which constitute 
the greater proportion of such animals when hatched, are 
made out of the albumen, a small portion of the vitellus, 
and certain elements, or small quantities of the whole com* 
pound of the atmosphere. 

The muscles of birds are not different, in any respect, 
from those of quadru]>eds of the class of mammalia. 

The anatomical structure of muscular fibres is generally 
complex, as those fibres are connected with membrane, 
blood-vessels, nerves, and lymphteducts; which seem to 
be only appendages of convenience to the essential matter 
of muscle. 

A muscular fibre, duly prepared by washing away the 
adhering extraneous substances, and exposed to view in a 
powerful microscope, is undoubtedly a solid cylinder, the 
covering of which is reticular membrane, and the contained 
part a pulpy substance irregularly granulated, and of little 
cohesive power when dead. 

A difficulty has often subsisted among anatomists^ con- 
cerning the ultimate fibres of muscles ; and, because of their 
tenuUy, some persona have considered them infinitely di- 
visible; a position which may be contradicted at any time 
by an hour's labour at the ipicrokiope. 

The arteries arboresce, copiously upon the reticular coat 
of the muscular fibre, and m warm blooded animals these 
vessels are of sufficient capacity to admit the red particles 
of blood ; but the intrinsic matter of muscle, cc^tained 
within the ultimate cylinder, has no red particles. 

The arteries of muscles anastomose with corresponding 
veins ; but this course of a continuous canal cannot be sup- 
posed to act in a direct manner upon the matter of muscle. 

The capillary arteries terminatmg in the muscular fibre 
must alone effect all the changes of increase ia the bulk or 
number of fibres, in the replenishment of exhausted mate^ 
. rials, and in the.repair of injuries : some of these necessities 
may be supposed to be continually operating. It is well 
known that the circulation of the blood is not essential to 
Uiuscular action ; so that- the mode of distribution of the 

• blood- 
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Wood-vessels, iand the dtfTerences in their size, or number, 
as applied to muscles^ can only be adaptations to some spe. 
cial convenience. 

Another prevalent opinion among anatomists i*?, the in- 
finite extension of vascularity, which is contradicted in a 
direct manner by comparative researches. The several parts 
of a quadruped are sensibly more or less vascular, and of 
different contextures : and admitting that the varied dia* 
meter of the blood-vessels disposed m each species of sub- 
stance, were to be constituted by the gross sensible differ- 
ences of their larger vessels only ; yet, if the ultimate ves- 
sels were in all casjes equally numerous, then the sole re- 
maining cause of dissimilarity would be in the compacting 
of the vessels. The vasa vasorum of the larger trunks fur- 
nish no reason, excepting that of a loose analogy, for the 
supposition of vasa vasorum extended without limits'. 
Moreover, as the circulating fluids of all animals are com- 
posed of water, which gives them fluidity, and ofanimal- 
ized particles of defined configuration and bulk ; it follows, 
that the vessels through which such fluids are to pass must 
be of suflScientcapacity for the size of the particles, and 
that smaller vessels could only filtrate water devoid of such 
animal particles: a position repugnant to all the known 
facts of the circulation of blood, and the animal oeconomy. 

The capillary arteries, which terminate in the muscular 
fibre, must be secretory vessels for depositing the muscular 
matter, tbc lymphaeducts serving to remove the superfluous 
extravasated watery fluids, and the decayed substances which 
are unfit for use. 

The lymphaeducts are not so numerous as the blood-ves- 
sels, and certainly do not extend to every muscular fibre : 
they appear to receive their contained fluids from the in- 
tersticial spaces formed by the reticular or cellular mem- 
brane, and not from the projecting open ends of lubes, as 
is generally represented. This mode of receiving fluids out 
of a cellular structure, and conveying them into cylindrical 
vessels, is exemplified m the corpora cavernosa and corpus 
spongiosum penis, where arterial blood is poured into cel- 
lular or reticular cavities, and from thence it passes into 
common veins by the gradual coarctatioa of the cellular 
canals. 

In the common green turtle, the lacteal vessels univer- 
sally arise from the loose cellular membrane, situated be- 
tween the internal spongy coat of the intestines and the 
muscular coat. The cellular structure may be filled from 
the lacteals, or the lacteals from the cellular cavities. When 
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injecting the smaller branches of the lytophae^ucts rfctrof 
erade in an cedematous human leg, I saw, very distinctly, 
three orifices of these vessels terminating in' the angles of 
the cells, into which the quicksilver trickled. The prepara- 
tion is preserved, and a drawing of the appearance made at 
the time. It wa$ also proved, by many experiments, that 
neither the lymphcducis nor the veins have any valves in 
their minute branches. 

The nerves of voluntary muscles separate from the same 
bundles of fibrils with the ncrv^es which are distributed in 
the skin, and other parts, for sensation ; but a greater pro- 
portion of nerve is appropriated to the voluntary muscles 
than to any other substances, the organs of the senses ex- 
cepted. 

, The nerves of volition all arise from the parts formed by 
the junction of the two great masses of the brain, called 
the cerebrum and cerebetlumy and from the exiension of 
that substance throughout the canal of the vertebrae. An- 
other class of muscles, which are not subject to the 
will, are supplied by peculiar nerves; they are much 
smaller, in proportion to^ the bulk of the parts on which 
they are distributed, than those of the voluntary muscles ; 
they contain less of the white opake medullary substance 
than the other nerves, and unite their fibrils, forming nu- 
merous anastomoses with all the other nerves of the body, 
excepting those appropriated to the organs of the senses. 
There are enlargements at several of these junctions, called 
ganglionsj and which are composed of a less proportion of 
the medullary substance, and their texture is firmer than 
that of ordina,ry nerves. 

The terminal extremities of nerves have been usually con- 
sidered of unlimited extension: by accurate dissection, how- 
ever, and the aid of magnifying- glasses, the extreme fibrils 
of nerves are easily traced as far as their sensible properties, 
and their continuity extend. The fibrils cease to be sub- 
divided, whilst perfectly visible to the naked eye, in the 
voluntary muscles of large animals ; and the spaces they 
occupy upon superficies where they seem to end, leave a 
remarkabje excess of parts unoccupied by those fibrils. The 
extreme fibrife of nerves lose their opacity, the medullary 
substance appears soft and transparent, the enveloping 
membrane becomes pellucid, and the whole fibril is desti- 
tute of the tenacity necessary to preserve its own distinct- 
ness; it seems to be diffused and mingled with the sub- 
stances in which it ends. Thus the ultimate terminations 
of nerves for volition, and ordinary sensation, appear to be, 

in 
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in tho^ reticular membrane, the common covering of all the 
different substances in an animal body, and the connecting 
medium of all dissimilar parts. 

. By this simple disposition, the medullar)^ substance of 
nerve is spread through all organized, sensible, or motive 
parts, fonning a continuity which is probably the occasion 
of sjmipathy. Peculiar nerves, such as the first and second 
pairs, and the portio mollis of the seventh, terminate in an 
expanse of medullary substance which combines with other 
parts and membranes, still keeping the sensible excess of 
the peculiar medullary matter. 

The peculiar substance of nerves must in time become 
inefficient ; and, as it is liable to injuries, the powers of re- 
storation, and repair are extended to jhat material. The 
reunion of nerves after their division, and the reproduction 
after part of a nerve bias been cut away, have been esta- 
blished by decisive experiments. Whether there is any 
new medullary substance employed to fill up the break J 
and, if so, whether the new substance be generated at the 
part, or protruded along the nervous theca from the brain, 
are points undetermined : the history of the formation of 
a fetus, the structure of certain monsters, and the organi- 
zation of simple animals, all seem to favour the probability 
that the medullary matter of nerves is formed at the part« 
where it is required, and not in the principal seat of the 
cerebral medulla. 
1 This doctrine, clearlv established, would lead to the be- 

I Wef of a very extended commixture of this peculiar matter 

j in all the sensible and irritable parts of animals, leaving the 

nerves, in their limited distribution, the simple office of con- 
veying impressions from the two sentient masses with which 
their extremities are connected. The most simple animals, 
in whom no visible appearances of brain or nerves are to be 
found, and no fibrous arrangement of muscles, may be con- 
sidered of this description : Mr. John Hunter appeared to 
have had some tnconiplete notions upon this subject, which 
may be gathered from his representation of a materia vitae 
I in his Treatise on the Blood, &c. Perhaps it would-be 
more proper to distinguish the peculiar matter of muscfe 
by some specific term, such, for example, as materia con- 
tractilis. 

A particular adaptation for the nerves which supply the 
electrical batteries of the torpedo and and gymnotus, is ob- 
servable on the exit of each from the skull; over which 
there is a firm cartilage acting as a yoke, with a muscle 
affixed to it, for the obvious purpose of compression ? so 
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that a voluntary muscle probably governs the operations of 
the battery. 

The matter of the nerves and brain is very similar in all 
the different classes of animals • 

The external configuration of animals is not more varied 
than their internal structure. 

The bulk of an animal, the limitation of its existence, 
the medium in which it lives, and the habits it is des- 
tined to pursue, are each, and all of them, so many indica* 
tions of the complexity or simplicity of their internal struc^ 
ture. It is notorious that the number of organs, and of 
members, is varied in all the different classes of animals : 
the vascular and nervous systems, the respiratory and di- 
gestive organs, the parts for procreation, and the instru- 
ments of motion^ are severally varied, and adapted to the 
condition of the species. This modification of anatomical 
structure is extended in the lowest tribes of animals until 
the body appears to be one homogeneous substance. The 
cavity for receiving the food is indifferently the internal or . 
external surface ; for they may be inverted, and still con- 
tinue 4>o digest food : the limbs, or ten taenia, may be cut 
off, , and they will be regenerated without apparent incon- 
venience to the individual : the whole animal is equally 
sensible, equally irritable, equally alive : its procreation is 
gemmiferous. Every part is pervaded by the nutritious 
juices, every part is acted upon by the respiratory influence, 
every part is equally capable of motion, and of altering its 
figure m all directions, whilst neither blood-vessels, nerves, 
nor muscular fibres are discoverable by any of the modes of 
investigation hitherto instituted. 

From this abstract animal (if such a term may be ad- 
mitted), up to the human frame, the variety of accessory 
parts, and of organs by which a complicated machinery is 
operated, exhibit infinite , marks of design, and of accom- 
modations to the purposes which fix the order of nature. 

In the more complicated animals there are parts adapted 
for trivial conveniences, much of their materials not being 
alive, and the entire offices of some liable to be dispensed 
with. The water transfused throughout the intersticial 
spaces of the animal fabric ; the combinations with lime in 
bones, shells, and teeth } the horns, hoofs, spines, hairs, 
feathers, and Cuticular coverings, are all of them, or the 
principal parts of their substance, extra-vascular, insensi- 
ble, and unalterable by the animal functions after they are 
completed. I have formed an opinion, grounded on exten- 
sive observation, that many more parts of animal bodies 

may 
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may be considered as inanimate substances ; even the rc» 
ticular membrane itself seems to be of this class, and ten- 
dons, which may be the conJensed state of it : but these 
particulars are foreign to the present occasion. 

The deduction now to be made, and applied to the his- 
tory of muscular motion, is, that animated matter may be 
connected with inanimate: this is exemplified in the ad- 
hesions of the muscles of multiv^lve and bivalve shell- 
fish to the inorganic shell, the cancer Bernhardus to the 
dead shells of other animals, and in the transplantation of 
teeth. All of which, although somewhat contrary to re- 
ceived opinion, have certainly no degree of vascularity, or 
vital connection with the inhabitant; these shells being 
liable to transudations of cupreous salts and other poi- 
sonous substances, whilst the animal remains uninjured. 
A variety of proofs^ to the same effect might be adduced, 
but it would be disrespectful to this learned body to urge 
any fiirther illustrations on a subject so obvious. 

The effects of subdivision, or coniminuiion of parts among 
the complicated organized bodies, is unlike that of nrinerd 
bodies : in the latter instance, the entire properties of the 
substance are retained, however extensive the subdivision ; 
in the former substances, the comminution of parts destroys 
the essential texture and composition, by separating the gross 
, arrangements of structure upon which their specific pro- 
perties depend. From similar causes it seems to arise, that 
animals of minute bulk are necessarily of simple structure: 
size alone is not, however, the sole cause of their simple 
organization, because examples are sufficiently numerous 
wherein the animal attains considerable bulk, and is of 
simple structure, and vice versa; but, in the former, the 
medium in which they live, and the habits they assume, 
^are such as do not require extensive appendages, whilst the 
smaller complex animals are destined to more difficult and 
more active exertions. It may be assumed, however, -as an 
invariable position, that the minutest animals are ail of 
simple organization. 

Upon a small scale, life may be carried^on with simple 
materials ; but the management and provisions for bulky 
animals, with numerous limbs, and variety of organs, and 
appendages of convenience, are not effected by simple ap- 
' paratus : thus the skeleton which gives a determinate figure 
to the species, supports its soft parts, and admits of a geo- 
metrical motion, is placed interiorly, where the bulk of the 
animal admits of the bones being sufficiently strong, and 
yet light enough for the m9ving powers ; but the skeleton 
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is placed externally, where the body is reduced below a cer- 
tain magnitude, or wherfe the movements of the animal are 
not to be of the floating kind ; in which last case the bulk 
is not an absolute cause. The examples of testaceous vermes, 
and coleopterous, as well as most other insects, are univer- 
sally known. 

The opinion of the muscularity of the crystalline lens of 
^ the eye, so ingeniously urged by a learned member of this 
society^ is probably well founded ; as the arrangement of 
radiatmg lines of the matter of muscle, from the centre to 
the circumference of the lens, and these compacted into 
angular masses, would produce specific alterali^ons in its- 
figure. 

This rapid sketch of the history of pjuscular structure 
has been obtruded before the Royal Society to introduce the 
principal experiments and reasonings which are to follow : 
they ire not ordered with so much exactness as becomes a 
^more deliberate essay ; but the intention already stated, and 
the limits of a lecture, are offered as the apology. 

Temperature has an essential influence over the actions 
of muscles : but it is not necessary that the ^me tempera- 
ture should subsist in all muscles during their actions ; nei- 
ther rs it essential that all the muscular parts of the same 
animal should be of uniform ten/peratures for the due per- 
formance of the motive functions. 

It appears that all the classes of animals are endowed 
with some power of producing thermometrical heat, since 
it has been so established in the amphibia, pisces, vermes, 
and insecta, by Mr. John Hunter ; a fact which has been 
verified to my own experience: the term cold-blooded is 
therefore only relative. Th^ ratio of this power is not^ 
however, in these examples, sufficient to preserve their 
equable temperature in cold climates ; so th^^t they yield to 
the changes of the atmosphere, or the medium in which 
they reside, and most of them become torpid,- approaching 
to the degree of freezing water. Even the mammalia and 
aves possess only a power of resisting certain limited degrees 
of cold; and their surfaces, as well as their limbs, being 
distant from the heart and principal blood-vessels, the mus- 
cular parts so situated are subject to considerable variations 
in their temperature, the influence of which is known. 

In those classes of aqimals which have little power of 
generating heat, there are remarkable differences in the 
structure of their lungs, and in the composition of their 
blood, from the mammalia and, aves. 

Respiration is one of the known causes which influences 

the 
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the temperatures of animals: where these orgtns arc ex- 
tensive, the respirations are performed at regular intervals, 
and are not eovemed by the will, the whole mass of blood 
being exposed to the atmosphere in each circulation. In all 
such animals living without the tropics, their temperature 
ranges above the ordinary heat of the atmosphere, their 
blood contains more of the red particles than in the other 
classes, and their muscular imtaoilily ceases more rapidly 
after violent death. 

The respirations of the animals denominated cold-blooded 
are effected differently from those of high temperature; in 
some of them, as the amphibia of Linnaeus, the lungs re- 
ceive atmospheric air, which is arbitrarily retained in large 
cells, and not alternately and frequently changed. The 
fishes, and the testaceous vermes, have lungs which expose 
their blood to water ; but whether the water alone, or the 
atmospheric air mingled with it, furnish the changes in the 
pulmonary blood, is not knowli. 

In most of the genera of insects the lungs are arborescent 
tubes containing air, which, by these channels, is carried 
to every vascular part of the body. Some of the vermes of 
the simpler constriiciion have no appearance of distinct or- 
gans; but the respiratory influence is nevertheless essential 
to their existence, and it seems to be effected on the surfiacc 
c(f the whole body. 

In all the colder animals the blood contains a smaller 
proportion of the red coloiuing particles than in the mam- 
malia and aves : the red blood Is limited to certain portioiu 
of the body, and many animaJs have none of the red par- 
ticles. 

[To be contimied.] 



XXV. Account of Mr. Arthur Woolp's new Improve- 
ments on Steam- Engines. 

In our nineteenth volume, p. 133, we gave a short account 
of a former improvement made by Mr. Woolf on the steam- 
engine, founded on a discovery that steam, of any higher 
temperature than that of boiling water, if allowed to pass 
into another vessel kept at the same temperature as the 
steam itself, will expand to as many times its volume, and 
still be equal to the pressure of the common atmosphere, as 
the number of pounds which such steam, before oeing al- 
lowed to expand, coul^ maintain on each square inch of a 
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safety-valve exposed to the atmosphere : for example^ that 
masses or quantities of steam of the expansive force of 20, 
30^ or 50 pounds the square inch of a common safety-valve, 
wilf expand to 20, 30, or 50 times its volume, and still be 
respectively equal to the atmosphere, or capable of producing 
a sufficient action against the piston of a steam-engine to 
cause the same to rise in the old engine (with a counter- 
poise) of Newcomen, or to be carried into the vacuous part 
of the cylinder in the improved engines first brought into 
effect by Messrs. Boulton and Watt. 

In consequence of this discovery Mr, Woolf was enabled 
to use his steam twice (if he chose), and with complete 
effect ; nothing more being necessary than to admit high 
Bteam, suppose of ,40 pounds the square inch, into one cy- 
linder, to work there by its expansiv-e force, and then to 
allow the same steam to pass into, and expand itself in, an- 
other cylinder ,of forty tmies the size of the first, there to 
work by condensation in the common way. Or with only 
one cylinder, by admitting a proportionally small quantity 
of high steam mto it from the boiler, Mr. Woolf found 
that he could effect a considerable saving in fuel. 

In this first improvement of Mr. Woolf, though the 
saving might be carried a considerable length, it was still 
necessarily limited by the strength of materials ; for in the 
employment of high steam there must always be some 
danger of an explosion. Mr. Woolf, however, by a happy 
thought, has completely obviated every danger of this kind, 
and can now take the full advantage of the expansive prin- 
ciple without the least danger whatever. This he effects by 
throwing into common steam the additional temperature 
necessary for its high expansion, after the steam is admitted 
into the working cylinder^ which is heated by means ade- 
quate to the end intended to be obtained ; and the advantage 
v/hich he thus gains he effectually secures by a most inge- 
nious improvement in the piston. It may be easily con- 
^ ceived that steam of such high rarity as Mr. Woolf employs, 
couid not be made fully effective with the piston in common 
iise; for in proportion to its rarity so must be the facility 
with which a portion of it would escape, and pass by the 
side of the piston to the vacuous part of the cylinder: but 
Mr. Woolf 's contrivance seems perfectly adapted to prevent 
the loss of even the smallest portion of the steam. , 

Besides these improvements on the common steam-en- 
gine, he has also found mea^s to apply the same principles 
to the old engine, known by the name of Savary^s, in sucU 
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a way as to render the same a powerful and ceconomical 
engine for a great variety of purposes. 

Such is the outhne of Mr, Woolf 's improvements on 
this most useful engine : but, for the general iriformatioii 
of practical engineers, we shall here subjoin a more tech-* 
nical description, in Mr. Woolf 's own words, extracted 
from his specification of his patent* 

*^ I have found out and invented a cotitrivance, by whioh 
the temperature of the steam vessel or working cylinder of a 
steam-engine, or of the steam vessels or cylinders where 
more than one are used, may be raised to any required tem- 
perature, without admitting steam from the boiler into any 
surrounding receptacle, whether known by the name of a 
steam case, or by any -other denomination. That is to say, 
instead of admitting steam of a high temperature into such 
receptacle or steam case, which is always attended with 
a risk of explosion proportioned to the elasticity of the 
steam employed, I put into the said surrounding receptacle^ 
or case, oil or the fat of animals, or wax, or other substances 
capable of being melted by a lower temperature than the 
heat intended to be employed, and of bearing that heat 
without being converted into vapour : or I put into the said 
case or cases mercury or mixtures of metals, as of tin, bis- 
muth^ -and lead, capable of being kept in a state of fusion 
in a lower temperature than that intended to be employed 
in working the steam-engine ; and I so form the surround- 
ing case or cases as to make it or thetn admit the aforesaid 
oil, or other substance employed, to come into contact not 
only with the sides of the steam vessel or vessels, or work- 
ing cylinder or cylinders, but also with the bottom and top 
ef the same, so that the whole may be as much as possible 
maintained at one uniform temperature ; and this tempera- 
ture I keep up by a fire immediately under or round the 
case or cases that contains the aforesaid oil or other stibo 
stance, or by connecting the said case or cases with a se-» 
parate vessel or vessels, kept at a proper temperature, filled 
with the oil or other substance made use of as aforesaid^ 
In some circumstances, or whenever the same may be con- 
venient or desirable, I employ the fluid metalsj^ or mixtures 
of metals, and oil or other of the substances before enu- 
merated, at one and the same time in the same engine: that 
if to say, in the pan of the case or vessel exposed to the 
greatest action of the fire, I sometimes have the aforesaid 
metals or mixtures of metals, and in the parts less exposed 
to the action of the fire, I put oil, or other substances ca^ 
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pable of bearing the requisite heat without being converted 
into vapour; ' 

^* By this arrangement, and method of applying the sur-* 
Founding heat, I not only obviate the necessity of employ-* 
ing steam of a great expansive force round the $team vessel 
or vessels, or the working cylinder or cylinders, as already 
mentioned, to maintain Ihem at the temper^ure required,^ 
but I am enabled to obtain from steam of a comparatively 
low temperature, or even from water itself admitted into 
the steam vessel or vessels, all the cflFecU that can be ob- 
tained from steam of a high temp^^rature, without^ any of 
the risk with which the production of the latter i» accom- 
panied, not only to the boiler and other pans of the ma- 
chinery, but even to the lives of the workmen ; for such 
low steam, or even water, (but in every case steam is pre- 
ferable,) being admitted into a steam vessel or vessels, or 
working cylinder or cylinders, kept at the requisite higher 
temperature by the forementioned means, will there be ex-* 
panded in any ratio required, and produce an effect in the 
working of the engine which canr.ot otherwise be obtained 
but at a greater expense of fuel, or with the risk; of an ex- 
plosion. By this means I can make use of 4team, expanded 
in any required ratio, or of apy given temperat«re, without 
the necessity of ever having the steam of any greater elas- 
ticity than equal to the pressure of the commdn atmo- 
sphere. 

^* Another improvement which I make use of in steamr*' 
engines consists in a method of preventing, as much as^' 
possible, the passage of any of the s learn from that side of 
the piston which is acted upon by the said steam to the 
other side which is open to the condenser ; and this I ef- 
fect, in those steam-engines known by the name of double 
engines, by employ ine upon or above the piston mercury 
or fluid metal, or nietais in an altitude equal to the pressure 
of the steam. The efficacy of this arrangement will appear 
obviotis, from attending t9 what must take place in working 
each a piston. When the piston is ascending, that is^ 
whcD the steam is admitted beJow the piston, the space, on 
ks other side being open to the condenser, the steam en-* 
dearouring to pass up by the side of the piston is met and 
effectually prevented by the column of metal equal or su-i 
perior to it in pressure, and during the d6wn stroke ner 
steam can possibly pass without first forcing Ml the metai 
Ihroueh. In wostciug what is called a single engine^ a less 
oonsioerable altitude of metal is reqiured^ becaui^edie steam 
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always acts on the upper side of the piston. For single en- 
gines, oil, or wax, or fat of animals, or similar substances, 
in sufficient quantity, will answer the purpose, if another 
improvement, which constitutes part of my said invention, 
be applied to the engine, namely> to take care that in either 
the double or single engine so to be worked, the outlet that 
conveys the steam to the condenser shall be so posited^ and 
of such a size, that the steam may pass without forcing 
before it or carrying with it any of the metal or other sub- 
stance employed, that may have passed by the, piston; taking 
care at the same time }o provide another exit for the metal or 
other substance collected at the bottom of the steam vessel 
or working cylinder to convey the same i?ito a reservoir 
kept at a proper heat, whence it is to be conveyed to the 
upper side of the piston by a small pump worked by the 
engine or by any other contrivance. In order that the fluid 
metal or metals used with the piston may not be oxidated^ 
I always keep some oil or other fluid substance on its sur- 
face, to prevent its coming in contact with the atmosphere; 
and to prevent the necessity of employing a large quantity 
of fluid metal, I generally make my piston of the depth of 
the column required, but of a diameter a little less than the. 
steam vessel or working cylinder, excepting where the pack- 
ing of other fitting is necessary to be applied ; so that, in 
fact, the column of fluid metal forms only a thin body round 
the piston* In some cases I make a hollow metallic piston^ 
and apply an altitude of fluid metal in the inside of the 
sam^, to press its outside into contact with the steam vessel 
Qx working cylinder. 

^^ It may be necessary, however, to state, that in apply- 
ing qny improved method of keeping the steam vessels of 
steam-engines at any required temperature to the engine 
known by the name of Savary's, in any of its improved 
forms, in which a separate condenser has been introduced, 
i sometimes employ oil (or any other substance lighter thaa 
water, and capable of being kept fluid in the temperature 
employed, without being converted into vapour,) in the 
upper part of the tube or pipe attached to the steam vessel; 
by which means steam of any temperature may be used 
witbout being exposed to the risk of partial condensation 
by the admission of any colder body into the steam vessel ; 
for the oil, or other substance employed for this purpose, 
soon acquirer the requisite temperature; and to prevent 
annecessary escape of heat, I construct of, or line with, an 
imperfect conductor of heat, that part of the tiibe or pipe 
attached to the steam vessel which may not be heated ex- 
3 teriorly. 
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teriorly. And further, (as is already the practice in somer 
engiiles, and therefore not exclusively claimed by me,) 
1 cause the water raised by the engine to pass off through 
another ascending tube than the one attached to the steam 
vessel, but connected with it at some part lower than the 
oil or other substance employed in it is ever suffered to de- 
scend to in the working of the engine. The improvement 
which I have just meniioned, of introducing oil into the 

Eipe attached to the steam vessel of such engines, may also» 
e imroduced without applying heat externally to the steam 
vessel ; but in this case part of the effect which wouM other- 
wise be gained is lost.". 



XXVI. Extract of a Letter from M, Rinck, of Trey sa, 
on a new Acid found in Alkaline Prussiates *. 

jL ou are undoubtedly acquainted with the Prolusions of 
Wintcrl, and you will have verified the most part of his 
arj^iments. I should wish to know how you have judged 
of this work. In Germany, this author and his booK were 
at first exceedingly ill used, TTiey rejected indiscriminately, 
and without examination, all that M. VVinterl had advanced* 
But of late his opinions have been discussed, and people 
begin to do him justice. His system has now many sup- 
porters, and deserves, by all accounts, considerable atten- 
tion. 

"Among the observations of Winterly we find the follow- 
ing: that in the prussiate and carbonate of potash there 
exists a salt which dissolves in alcohol, does not precipitate 
the solution of iron in a blue but in a red colour, and is 
essentially distinguished fro^ prussiate of potash by its other 

Srroperties. Although the Prussian lixivium has been care- 
ully examined by many chemists, none of them has recog- 
nised this salt. However, it is "found in it; and I myself 
have obtained it. J km occupied at this moment in a trairt 
of experiments on this subject, as well as on the formation 
of prussic acid, which have already afforded some interest- 
ing results, and which promise to furnish me with some 
new facts. 

Some carbonated Iron which I examined offered; me some 
particular phsenomena. Weak acids exercise -hardly any 
action, when cold, upoii this iron. They require for this 
effect the aid of heat,' or to be concentrated. The nitric 

♦ From / a?i Mom's Journal, -vol. vi. 
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acid was decomposed, and nitrous gjis was disengaged. 
From the sulphuric and muriatic acids hydrogen were 
tvolved. This fossil blackens at a red heat. The carbonic 
acid waa decomposed, ind disengaged itself under the form 
of gaseous oxide of carbon; and the iron became still moro 
oxidated. This metal is found in the carbonate at the mi- 
nimum of oxidation, and under the form of white oxide*. 

It would be difficult, considering the concomitant dis** 
engagement of the other gases, to determine justly what it 
contained in the carbonic gas of this carbonnted iron. 

We know that Morecchini has found fluoric acid in fossil 
elephants' bones. Does not this fact, which is confirmed 
by Klaproth, lead us to suspect that phosphoric acid trans- 
form3 itself into fluoric acid ? Many appearances come in 
aid of this suspicion, and, among others, the property of 
phosphoric acid to corrode glass : the comwion property of 
fluates and phosphates of lime to yield a pyrophoric light, &c« 
The observations made by Gehlen on the occasion of hid 
trials upon sether with fluoric acid, deserve on this accouiil' 
an equal attention. And Kkproth, in analysing the topa^, 
in which he found 0*05 — 0*07 parts of fluoiic acid, had 
observed another fact, which is particularly remarkable^ 
viz. that the loss which this fossil undergoes by ignition 
is always more considerable in crucibles of lead than of 
clay ; although, after the observations of Guyton on the 
bad quality of carbons for conducting heat, one would h^ve 
expected a contrary effect, which appears to indicate that 
in the former crucibles the topaz undergoes another actibtt 
than that of fire. 



XXVII. Ckemico' Galvanic Observations. By 
M. Oersted f. ^ 

1 HAVE lately discovered a Galvanic phsenomenon hitherto 
unknown. I was led to it by an experiment of M. Ritter, 
published some years ago. This philosopher had found that 

^ * There is in this department, in the neighbourhood of Jodogne, a mine of 
vkriol of iron in great crystalKne masseS'perfectly transparent and colowvles?, 
which, by its appearance, one would take for Glauber's salts. Tha earth 
which surrounds this salt consists, in that part of it whicl^ is not in contact 
with the air, almost entirely of black oxide of ^ iron. The salt itself, when 
It is dissolved, becomes green by its being exposed to the air, after Which 
it is precipitated by the^samt alkalis under the ordinaty colour. My co]*> 
le^e De Roover, who has made me acquainted with thiis salt, has received 
solid masses of it many pounds in weight.-— V. M. I 
f From f^an Mons's Journalf to!, n. 

Vol 23. No. 80, Nov. 1805. I the 
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the conducting wires of a pile held in the flame of a taper 
were covered with figures of soot, which on the negative 
wire took the form of a vegetation, and on the positive wire 
a different form. It was to be supposed from this that ^11 
Galvanic oxidation was accompanied with a similar phae- 
nomenon. To assure myself of this, I put the two poles 
of the pile in communication with two solutions of the 
acetate of lead. On the positive side the oxide of lead was 
precipitated in a brown colour : on the negative side it was 
reduced. The oxide took a form similar to the figures of 
soot of the positive pole; and the reduced metal formed a 
beautiful vegetation. The form of the oxide was like the 
roots of plants. 

In the course of his experiments on the commotion which 
the mercury experienced, Ritter had remarked that this 
metal became less liquid on the positive side, and more 
liquid on the negative side, I have repeated this experi- 
ment, and found it confirmed: however, to assure myself 
»till more completely of the existence of the effect, I made 
the experiment with an amalgamation of lead, which I kept 
meltea under hot water. 1 let the water cool in commu- 
nication with the poles of the pile, and I remarked that 
towards the positive pole the amalgamation was consoli- 
dated more quickly than towards the negative. This fact, 
moreover, agrees with two other phaenomena observed by^ 
Ritter^ viz. that the spark of the positive side inflames the 
leaves of metals, whilst that of the negative side melts 
them ; and that the hydrogen pole excites a sensation of 
heat, wj;)ilst the positive pole does not, but rajther excites a 
sensation of cold. 



XXVni. On Vie Art of Aquatinta Engraving; withn 
Description of an Apparatus to prevent tlie InconvetjLience 
which Artists experience from the Fumes tvhich are pro* 
duced hy the Action of the Acid employed in the Process. 

JL HE principal intention of the present article is to describe 
the apparatus mentioned in the title. Son\e of our readers 
may, however, be gratified by finding along with it some 
account of the art in which the contrivance is proposed to 
be used. We therefore insert here the best description we 
have yet met with respecting that branch of engraving, exl- 
■tracted from the new edition of Dr. Rjees's Cyclopaedia. 
The art of aquatinta was invented by Le Prince, a French 
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ariist, who for a long lime kept his process a secret. It 
has, however, been much tmproved since. It consists in 
corroding a copper- plate with aquafortis in such a manner 
tliat an impression from it has an appearance very much 
resemblinp- a drawing in Indian ink. ** This is effected by 
covering the cop|>er with a powder or some dttbstance which 
lakes a granulate^ form, so as to prevent tlie aquafortis from 
actiiig where the particles adhere, and by this means cause 
it to corrode the copper partially and in the interstices only. 
When these particles are extremely minute, and near to 
each other, the impression from the plate appears to the 
naked eye exactly like a wash of Indian ink. But when 
they are larger, the granulation is more distinct ; and as 
this may be varied at pleasure, it is capable of being adapted 
with great success to a variety of purposes and subjects. 

^* This powder or granulation is called the aquatinta 
grain, and there are two general modes of producing it. 

'* We shall first describe what is called the powder grain, 
because it was the first that was used. Having etched the 
outline on a qopper-plate prepared in the usual way by the 
coppersmith, (for which see the article Etchings) some sub- 
stance must be finely powdered and sifted which will melt 
with heat, and when cold adhere to the plate, and- resist 
the action of aquafortis. The substances which have been 
used for this purpose, either separately or mixed, are as- 
phaltum. Burgundy pitch, resin, gum-copal, and gum- 
mastic ; and, in a greater or less degree, all the resins and 
gum-resins will answer the purpose. ConMtion resin has 
been most generally used, ana answers tolerably well; 
though gum-copal makes a grain that resists the aquafortis 
better. The substance intenderf to be used for the grain 
must now be distributed over the plate as equally as possi- 
ble ; and different methods of performing this essential part 
of the operation have been used by different engravers, and 
at different times. The most usual way is to tie up some 
of the powder in a piece of muslin, and to strike it against 
a piece of stidk held at a considerable height above the plate. 
By this, the powder that issues falls eently, and settles 
equally over the plate. Every one must liave observed how 
uniformly hair-powder settles upon the furniture after the 
operations of the hair-dresser: this may. s^ord a hint to- 
wards the best mode of performing this part of the process. 
The powder must fall upon it from a considerable height, 
and there must.be a sufficiently large cloud of dust formed. 
The plate, being covered equally over with the dust or pow- 
def, the operator is next to proceed to fix it upon the plate, 
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by heating it gently^ so as to melt the particles. This may 
be effected by holdiog under the plate lighted pieces of 
bro\Mi paper rolled up, and moving them about till every 
part of the powder is melted. This w^iU be known by its 
change of colour, which will turn brownish* It must now 
be suffered to cool, when it may be examined with a mag- 
nifier 3 and if the grains or particles appear to be uniformly 
distributed it is ready for the next part of the process. 

^^ The design or drawing to be engraved must now be 
examined, and such parts of it as are perfectly white are to 
be remarked. Those corresponding parts of the plate must 
be covered, or stopped out, as it is called, with turpentine, 
or what is better, mastic varnish, diluted with turpentine to 
a proper consistence to work freely with the pencil, and 
mixed with lamp-black to give it colour; for, if transpa- 
rent, the touches of the pencil would not be so distinctly 
seen. The margin of the plate must also be covered witK 
varnish. When the stopping out is sufficiently dry, a bor- 
der of wax must be raised round the plate in the same man- 
ner as in etching, and the aquafortis, properly diluted with 
water, poured oit. This is called biting in; and it is that 
part of the process which is most uncertain, and which 
requires the greatest degree of experience. When the aqua- 
fortis has lain on so long that the plate, when printed, would 
produce the lightest tint in the drawing, it is poured, off, 
and the plate washed with water, and dried. When it i& 
quite dr}', the lightest tints are stopped out, and the aqua- 
fortis poured on as before ; and this is repea^d as often dS 
there are tints to be produced in the plate. 

" Although many plates are etched entirely by this me- 
thod of stopping out and biting in alternately, yet it may 
be easily conceived that in general it would be very difficult 
to 6top round and leave out all the finishing touches, as 
also the leaves of trees, and many other objects, which~ 
it would be impossible to execute with the necessary degree 
of freedom in this manner. 

^^ To overcome this difficulty, another very ingenious 
process has been invented, by which the touches are laid 
on the plate with the same ease and expedition as they are 
in a drawing in Indian ink. Fine washed whiting is mixed 
with a little treacle or sugar, and diluted with water in the 
pencil, so as -to work freely, and this is laid on the plate 
90vered with the aquatint ground, in the same manner and 
on the same parts as ink on the drawing. When this is 
dty, the whole plate is varnished over with a weak and thin 
varnish of turpentine, asphaltum, or mastic, and then suf- 
•*- * fered 
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fered to dry, when the aquafortis is poured, on. The 
varnish will immediately break up in the parts where the 
treacle mixture was laid, and expose all ihofe places to the 
action of the acid, while the rest of the plate remains se- 
cure. The effect of this will be, that all the touches, or 
places where the treacle was used, will be bit in deeper than 
the rest, and will have all the precision oF touches in Indian 
ink. 

*^ After the plate is completely bit in, the bordering wax 
is taken off by heating the plate a little with a lighted piece 
of paper ; and it is then cleared from the ground and varnish 
by oil of turpentine, and wiped clean with a rag and a little 
fine whiting, and then it is ready for the printer. 

^* The principal disadvantages of this method of aqua- ' 
tinting are, that it is extremely difficult to produce the re- - 
quired degree of coarseness or fineness in the grain, and that 
plates so engraved do not print many impressions without 
wearing out. It is therefore now very seldom used, though 
it is occasionally of service. 

*^ We next proceed to describe the second method of 
producing the aquatint ground, which is generally adopted. 
Some resmous substance is dissolved in spirits of wine, as 
for instance common resin, Burgundy pitch, or mastic, and 
this solution is poured all over the plate, which is then held 
in a slanting direction till all the superfluous fluid drains off,- 
and it is then laid down to dry, which it does in a few mi- 
nutes. If the plate be then examined with the magnifier, 
it will be found that the spirit in evaporating has left the 
resin in a granulated state ; or rather, that the latter has 
cracked in every possible direction, still adhering firmly to 
the copper. A grain is thus produced with the, greatest 
ease, which is ex;tremely regular and beautiful, and much 
superior for most purposes to that produced by the other 
method. After the grain is formed, every part of the pro- 
cess is conducted in the same manner as above described. 

^^ Having thus given a general idea of the art, we shall 
mention some particulars necessary to be attended to, in 
order to ensure success in the operatioh. The spirits of 
wine must be rectified, and of the best quality : what is 
sold in the shops contains camphor, which would entirely 
spoil the grain. 

^' Resin, Burgundy pitch, and gum-mastic, when dis- 
solved in spirits of wine, produce grains of a different ap- 
pearance and figure, and are sometimes used separately and 
sometimes mixed in different proportions, according to the 

I 3 taste 
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taste of the ^rtist^ some using one substance and some an- 
other. 

*^ In order to produce a coarse or fine grain, it is neces- 
sary to use a greater or smaller quantity of resin ; and to 
' ascertain the proper proportions, several spare pieces of 
copper must be provided, on which the liquid may be 
poured, and the grain examined before it is applied to the 
plate to be engraved. 

*^ After the solution is made, it must stand still and un-. 
disturbed for a day or two, till all the impurities of the resm 
have settled to the bottom, and the fluid is perfectly pel-, 
lucid. No other method of freeing it from those impurities 
has been found to answer. Straining it through hnen or 
inuslin fills it with hairs, which are rumous to the grain. 

^* The room in which the liquid is poured on the plate 
must be perfectly still, and free from dust, which, whenever 
it falls on the plate while wet, causes the grain to form a 
white spot, which it is impossible to remove without laying 
the grain afresh. 

^* The plate must be previously cleaned, with the greatest 
possible caie, with a rag and whiting, as the smallest stain 
or particle of grease produces a streak or blemish in the 
grain*. 

'^ All these attentions are absolutely necessary to produce 
a tolerable regular grain ; and, after every thing that can be 
done by the most experienced artists, still there is much un- 
certainty in the process. They are sometimes obliged to 
lay on the grain several times before they procure one siif- 
ficiently regular. The same proportions' of materials do not 
always produce the same effect, as it depends in some de- 

free upon their qualities,- and it is^even materially affected 
y the weather. These difficulties are not to be surmounted 
but by a great deal of experience ; and those who are daily 
in the habit of practising the art are frequently liable to the 
most unaccountable accidents* Indeed it is much to be 
lamented, that so elegant and useful a process should be so 
delicate and uncertain. 

*^ It being necessary tc> hold the plate in a slanting di- 
rection in order to drain off the superfluous fluid, there 
will naturally be a greater body of the liquid at the bottom 
than at the top of the plate. On this account, a grain laid 
in this way is always coarser at that side of the plate that 
was held lowermost. The most usual way i?, to keep the 
coarsest sid6 for the foreground, being generally the part 
that has the deepest shadows. In large landscapes, some- 

tinaes 
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tifncs various parts are laid with difforent grains, according 
to the nature of the subject. 

** The finer the grain is, the more nearly does the impres- 
sion resemble Indian ink, and the fitter it is for imitating 
dravvings. But very fine grains have several disadvantages : 
for they are apt to come off hetbrc the aquafortis has lain 
on long enough to produce the desired depth ; and as the 
plate is not corroded so deep, it sooner wears out in print- 
ing: whereas coarser grains are firmer, the acid g6es deeper, 
and the plate will throw off a great many more impressions. 
The reason of all this is evident, when it is considered, that 
in the fine ^ains the particles are small and near to each 
other, and consequently the aquafortis, which acts Fatcrally 
as well as downwards, soon undermines ihe particles and 
causes them to come off. If left too longK)n the plate, the 
acid would eat away the grain entirely. 

^* On these accounts, therefore, the jnodcrately coarse 
grains are more sought after, and answer better the pur- 
pose of the publisher, than the fine grains which were for- 
merly in use. 

•^'Although there are considerable difficulties in laying pro- 

Eerly the' aquatint grain, yet the corroding the copper, or 
iting in, so as to produce exactly the tiqt required, is still 
more precarious and uncertain. All engravers allow that no 
positive rules can be laid down by which the success of the 
process can be secured; nothing but a great de^il of expe-, 
rience and attentive observation can enable the artist to do 
it with any degree of certainty. 

^^ There are some bints, however, which may be of con- 
siderable impOTtancc to the person who wishes to attain the 
practice of this art. 

^^ It is evident, that the longer the acid remains on the 
copper, the deeper it bites, and consequently the darker will , 
be the shade in the impression. It may be of some use, 
therefore, to have several bits of copppr laid with aquatint 
ground of the same kind that is to be used in the plate, and 
to let the aquafortis remain for different lengths of time on 
eacli ; and then to examine the tints produced in one, two, 
three, four minutes, or longer. Observations of this kind 
frequently repeated, and with different degrees of stren^h 
of the acid, will at length assist the judgment in guessmg 
at the tint which is produced in the plate. A magnifier is 
also useful to examine the grain, and to observe the depth to 
which it ife bit. It must be observed that no proof of the 
J)late can be Qibtained till the whole process is finished, 

*^ If any part appears to have been brt too dark, it must 
1 4 be 
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Ijc burnbhed down with a steel burnisher; and this requires 
great delicacy and good management, not tw mal^e the shade 
streaky > and the oeauty and durability of the grain is al- 
ways somewhat injured by it, so that it should be avoided 
as much as possible. ^ 

*^ Those parts which are not dark enough must have a 
fresh grain laid over them, and be stopped round with var- 
nish and subjected again to the aquafortis. This is called 
re-litingy and requires peculiar care and attention. The 
plate must be very well cleaned out with turpentine before 
the grain is laid on, which should be pretty coarse, other-^ 
wise it will not lie upon the heights only, as is necessary iu 
order to4)roduce the same gr^in. If the new grain is dif- 
ferent from the former, it will not be so clear, nor so firm, 
but rotten. 

^^ We have now given a general account of the process 
of engraving in aouatinta; and we believe that no material 
circumstance has^een omitted that can be cornmunicated 
without seeing ihe operation. But after all, it must be 
confessed that no printed directions whatever can enable % 
person to practise it. Its success depends upon so many 
niceties, and attention to circumstances apparently trifling, 
that the person who attempts it must not oe surprised if he 
does not succeed at first. It is a species of engraving simple 
and expeditious, if every thing goes on well; but it is very 
precarious, and the errors which are made are rectified with 
great difficulty. 

** It seems to be adapted chiefly for imitations of sketches, 
washed drawings, and slight subjects ; but does not appear 
to be at all calculated to produce prints from finished pic-^ 
tares, as it is not susceptible of that accuracy in the balance 
of tints necessary for this purpose. Nor does it appear to 
be suited for book plates, as it does not throw off a sufficient 
number of impressions. It is therefore not to be put intp 
competition with the other modes of engraving. If con- 
fined to those subjects for which it is calculated, it must be 
allowed to be extremely useful, as it is expeditious, and 
may be attained with much less difficulty than any other 
mode of engraving. But even this circumstance is ^ source 
of mischief, as it occasions the production of a multitude 
of prints that have no other effect than that of vitiating the 
public taste." 

In the art before described, the artists experience much 
inconvenience from the quantity ©t fumes liberated by the 
action of the acid upon the copper, which, when the plate 
is large, is very great. To remedy this inconvenience, the 

7 , following 
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fallowing arrangement, which we think well calculated to 
answer the purpose, has been suggested to us by Mr. Cor- 
nelius Varley, a young artist who distinguishes himself no 
kss by his mechanical abilities than by the exquisite pro- 
ductions of his pencil in water colours : — Get a frame made 
of common deal or any kind of wood, three or four inches 
deep, covered with a plate of glass, and open at one side ; 
and let the side opposite to this have a round opening com- 
municating, by means of common iron pipe, with ttie ash- 
pit of any little stove or other fire-place, shut up from all 
other access of air but what must pass through the pipe. It 
is obvious that any fumes rising from a copper-plate laid 
under such a fiame will be carried backward into the iron 
pipe by the current of air required to maintain combustion 
m the stove, and will by this means be carried up the chim- 
ney in place of being allowed to fly about in the apartment. 
The pipe may be very conveniently used by carrying it 
down through the table to the floor, and so along to the 
place wijere the chimney may chance to stand ; and when 
the frame is not wanted, the pipe at one of the joinings 
(as at A, Plate V.) may be made to answer the purpose of 
a hinge by which to turn up the frame against the wall, as 
marked by the dotted lines, where it may be secured, while 
out of use, by a button or any other contrivance. 



XXIX. On pure Nickel, discovei'ed to he a nolle Metal; on 
its Preparation and Properties, By J. B. Richtkr*^ 

When sulphate of ammonia and nickel are repeatedly 
crystallized, the whole of the col)alt, excepting^ a very 
mmute quantity, is separated ; but there still remains sonjc 
copper mixed with the salt. I some time ago announced, that 
this metal may be separated from the nickel by subliming the 
latter with sal ammoniac, but I had not then ever obtained 
pure nickel. With the compound salt of nickel and ani- 
tnonia there still remains a little arsenic. Iron also may be 
in it, if we have been a little too sparing in the addition of 
nitric acid to the sulphuric solution of cobalt containing 
nickel. 

I attempted to separate these extraneous metals in the 
humid way, but without complete success. By means of 
carbonate of potash, I decomposed the triple ammoniacal 

• From Van Mqjis's Journal de Ckimiey. vol vi. 
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salt of nickel free from iron, and as much so as possible 
from cobalt; but the prgcipitate was still visibly of a 
greenish blue colour. Having edulcorated it and heated it 
♦o redness, it parted with its carbonic acid, and changed its 
colour to a blackish gray, which, however, inclined evidently 
to a green ^ The water employed in washing it, which had 
a greenish appearance, was evaporated to dryness, and the 
residuum, after being heated red hot, was washed again* 
A green powder remained, which did not lose its colour 
in the fjre, and consisted chiefly of arsenilte of nickel. 

Each of the two residuums were separately nuxed with 
a fifth part of charcoal, and, in*a cuptl with a little pofcelain 
glaze, exposed to the heat of a potter's furnace for eighteen 
hours. Each result endured a few blows of a hc^mmer 
without cracking; but that of the latter residuum was 
much more white and fragile than that of the former, 
the colour of which approached that of steel, and was 
slightly reddish. They were both attacked with avidity 
by nitric acid, and they were attracted by the' magnet, but 
tlie former only weakly. 

As it appeared to me probable from some of its eflfects 
on porcelain that pure nickel was a noble metal, I dissolved 
again, in nkric acid, the whole quantity reduced, which 
amounted to several ounces, and evaporated the'5olution 
to dryness. I then poured water on the saline mass, ^nd 
a beautiful green solution was formed; but a greenish white 
residuum remained, in which I easily detect^ed the presence 
of iron, nickel, and arsenic acid. 

This solution, which contained a considerable portion of 
copper, besides arsenic, was precipitated by carbonate of 
potash, and the residuum, the colour of which was still 
very lively, though not so green as that of carbonate of 
copper, was well washed and exposed to a white heat. 
' This changed its apple-green colour to a deep green inclining 
to gray and brown. With a stronger heat the mass assumed 
a grayer brown, and at the same time appeared to coagulate.. 
Tnere were likewise portions of reduced metal in it, that 
could not be mistaken. — I could not, however, accomplish 
its fusion in a wind-furnace surmounted with a cupellatipg 
furnace dome, and having a long chimney. In conse- 
quence, I divided it into several portions, which I exposed 
in crucibles to the strongest heat of a potter's furnace, in. 
which capsules of the most refractory clay are frequently 
softened. 
In such crucibles as were placed where thp porcelain re- 

quires 
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quires the longest time to bake it, the matter underwent no 
change but -that of being coagulated. In the other crucibles 
the matter had fused, but not so as to be completely liquid: 
the crucibles themselves had also partly experienced the same 
effect : here and there in the melted mass metallic globules 
were found, the largest of which were the size oi a small 
nut, and the least that of a cherry-stone. Their brilliancy 
was a mean between that of silver and that of English tin. 
The scoriae were greenisli brown, mixed with an amethyst 
colour, and in some places a deep blue entirely like fused 
oxide of cobalt. The brown colour arose from the oxide 
of copper, which was completely vitrified, and the blue 
from that of cobalt. The green, on the contrary, proceeded 
from arseniate of nickel, which, as experience has taught 
me, strongly resists fusion unless some comlnistiblc sub- 
stance be added to it. 

To my great satisfaction on, trying the metallic globules 
with a hammer, I found that they possessed a considerable 
degree of malleability. 

As I found it impossible to separate with a hammer 
the scoriae from the little globiiles to which they adhered, I 
collected them together by trituration and decantation, and 
exposed them to fusion afresh. It was again complete 
only in the places of the furnace most heated. 

These experiments having convinced me that nickel is 
reducible in the fire, without the addition of any combiis- 
tible matter, I attempted to reduce some oxide of this metal, 
obtained by the decomposition of the triple ammoniacal 
salt of nickel, which during an uninterrupted labour of 
eighteen months I had procured in a very large quantity. 
On this occasion the same phaenomena occurred as in the 
preceding reductions. 

The melting I repeated till the metal had undergone a 
complete fusion, and was found collected together in a 
button at the bottom of the crucible. In one crucible 
which had been exposed to the strongest heat, 1 obtained a 
button that weighed an ounce and a half. I was less suc- 
cessful in my fusion when I mixed the oxide of nickel with 
porcelain glaze, or when I simply covered it with this glaze; 
so that I was convinced the best process was to reduce the 
oxide of nickel directly. After much time and patience, I 
succeeded in obtaining several ounces of nickel, which I 
must consider as absolutely pure : and I shall now pro- 
ceed to describe the principal characters that I have per- 
ceived in it in this state.-^To begin with the external cha- 
racters. 

The 
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The colour of pure nickel is amean between silver ifid ti». 

It is no way altered either by atmospheric air, or the 
water it contains. In other words, it is not susceptible of 
being oxided by the air. 

It is so perfectly malleable, that it may not only be forgect 
into bars when red hot, but hammered on the anvil while 
cold into very thin plates. This character removes nickel 
from the class of semi-metals to that of perfect metal*. 

Its density or specific gravity is pretty considerable; from 
repeated experiments with my hydrometer, cast nickel' 
weighs 8'279> and forged nickel 8*066. 

Its tenacity is likewise considerable, if we may judge froft\ 
its great ductility. A piece of cast nickel, weighmg five 
drachms allowed itself to be flattened, but not without crack- 
ing, into a plate of 13 square inches Rhynland measure, 
which gives less than ^w ^^ ^^ inch, for its thickness. It 
might probably be drawn into a wire of the same tenuity. 

The resistance of nickel to fusion is considerable, an<J 
equals, if it does not surpass, that of manganese. The reader, 
from my attempts to fuse it, may have observed how- 
difficult it is to obtain on this head any thing decisive. 

When exposed to a sufficiently high temperature, the pure 
oxide of nickel is reducible without the addition of any 
combustible matter. Its great resistance to fusion is the 
only cause why this reduction presents so many difficulties* 
Very little oxidation, too, is perceptible on keeping this 
metal in a stale of incandescence : it is merely tarnished a 
little mpre thati platina, gold, or silver. Nickel, therefore, 
belongs not to the class of perfect metals merely, but to 
that of noble metals. 

The magnet exercises on nickel an action not only 
very considerable, but little inferior to that on iron. It be- 
comes magnetical, or acquires polarity, by the touch, and 
even in part by striking it with a hammer, or filing it, 
with the precautions suitable for producing this effect. I 
discovered the latter property by presenting to the magnet 
^a slip of fprged nickel; when, notwithstanding it was 
polished by the file, it adhered more feebly to the magnet 
than other slips less polished; but on ijiy presenting its 
other extremity to the magnet, it adhered to it with greit 
force. It likewise attracted by either side not only iron 
needles, but plates of nickel half, an inch square, which it 
caused to move about on a smooth table. 

Nickel does not lose its property of becoming magnetic, 
but has it \veakened by being alloyed with copper. Arsenic, 
however, completely destroys it. I had frequent opportu- 
nities 
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nitles of making this observation in the course of my ex- 
periments. Some nickel, from which I had separated the 
iron* and the arsenic in the humid way, and wliich 1 had 
afterwards reduced with the addition of a combuslihle 
substance, was malleable, and attracted the magnet, 
though not so forcibly a$ pure nickel. The same metal, 

Imrified with less care, was lass malleable, and proportionally 
ess attractable by the magnet. Repeated exposure of the me- 
tal to the most powerful heat of a porcelain furnace did not 
in the least restore to it this property. — Some experiments, 
which I shall hereafter relate, have convinced me, that 
copper cannot be entirely separated from nickel in the 
humid way, and that the only means of separating them is 
to reduce the cupreous oxide of nickel by fire. 

The sulphuric and muriatic acids exercise but little action 
on nickel. Even its oxide by air does not dissolve in the 
latteY without the assistance of a strong ebullition. The 
most appropriate solvents of nickel are the nitric and nitrp- 
muriatic acids. I have already mentioned, that impure 
nickel, particularly the cupreous, is attacked by the nitric 
acid with heat and vivacity. The action of the same acid 
on pure nickel is a little different, and particularly on th« 
hammered metal. 1 have poured nitric acid on nickel both 
in buttons and laminated, expecting a very active solution ; 
but it has proceeded slowly, and I have even been obliged to 
have recourse to the heat of a spirit lamp to accelerate it. 
The dissolution, however, having appeared to cease, I de- 
canted the liquid and poured on the residuum a fresh quan- 
tity of acid of the same strength as the preceding, when 
on a sudden such a brisk action came on, accompanied 
with the evolution of hcatf^ that I could ^ot remove the 
capsule to the fire-place quickly enough. 

I shall now proceed to consider some of the characters of 
pure nickel in the state of oxidation. 
The nitric solution of pure nickel has a beautiful grass- 
, green colour. Carbonate of potash separates from it a pale 
apple-green precipitate. This precipitate well washed and 
dried is very light. A thousand parts of metallic nickel re- 
duced to this precipitate weigh 2*927 parts. 

* The separation of the iron succeeds best by a rapid evaporation of the 
nitric solution of the ferrugiiious nickel, by which the iron is precipitated 
in the form of an insoluble oxide. At the same time a h'ttle atsenic 
is sq)arated in union with the iron. It is preferable, however, to separate 
the arsenic first, which is effected by the help of a nitric solution of lead. 
The lead is afterwards to be precipitated by a solution of sulphate of potash, 

t From this it is difficult to believe that nickel, under fscvourable circum* 
staaccF, would not become oxided by the combined influence of iir and fire.— 
Fan. Mom. 
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If thi3 precipitate be exposed to a white heat it becomes of 
a blackish gray, scarcely inclining to greeir, and weighing 
only I'285. On continuing the fire, the iiiass approaches 
the metallic state more and more, and becomes magnetic. 
This is effected much more speedily if the oxide be moist- 
ened \yith a little oil. 

If caustic ammonia be added in excess to a nitric solution 
of nickel, a ^precipitate is formed, resembling in colour am- 
moniure of copper, but not so deep. This colour sometimes' 
changes in a couple of hours to an amethyst-red, and to a 
violet, which colours are converted into an apple-green on 
the addition of an acid, and again to a blue and violet on 
the addition of ammonia. If, however, we add to the solution 
of nickel a solution of copper, so as to produce no perceptible 
'Change, the colour of the precipitate formed by ammonia 
ceases to assume a red tinge, and the red colour of the 
ammoniure of nickel disappears on the addition of a little 
ammoniure of copper; whence it follows, that every pre -i 
cipitate of nickel by ammonia which retains its blue colour, 
has copper combined with it. 



XXX, Account of a new Vegetahle Substance discovered 
by M. Rose*. 

AfItr standing some hours, a decoction of the rjoot of 
elecampane {inula heMnium) deposits a white powder, ap ^ 
pdaring very much like starchy but differing from it both in its 
principles and in its manner of action with other substances^* 
I.ThI& substance is insoluble, generally, in cold water:— 
When triturated with it a white milky liquor is formed, 
which soon deposits a heavy white, powder, 2^nd leaves the 
supernatant water clear and colourless. 

2. In boiling water it dissolves very well. On boiling 
one part of the white powder with four parts of water, a 
complete solution is obtained which passes through filter- 
ing paper while hot, but, on cooHng, acquires a mucila- 
ginous consisrence and a dull colour. In the course of 
some hours this solution deposits the greater part of the 
dissolved substance in the form of a compact white powder. 
' One part of gum-arabic, dissolved in four parts^ of water, 
is much thicker, of a more tenacious consistence, and frbths 
lightly, which the solution of the powder from the elecam- 
pane root does i;iot. 

3. The solution of the white powder mixed with an equal 
quantity of alcohol is' at first clear, but m a little time the 

t)qwder separates in the form of a tumid white sediment, 
eaving the fluid above it transparent. A solution of gum - 

♦ From Gehlen^s yournal J YoVm. 
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arable on the addition of alcohol becomes immediately 
milky, and long retains this appearance, no kind of powder 
separating even in several days, 

4. The white powder, when thrown on burning coals, 
melts like sugar and evaporates, diflusing a white, thick, 
pungent smote, with a smell of burnt sugar. After this 
combustion a light residuum only remains, which runs into 
the coal. Starch emits a similar smoke, but docs not melt, 
and leaves a coally residuum much greater in quantity. 
Gum-arabic under the same circumstances gives out scarce- 
ly any smoke. 

When heated over charcoal in an iron spoon, the powder 
first melts and emits the smoke above described ; but as 
^oon as the spoon becomes red hot, it burns with a vivid 
light flame, and leaves a very trifling ^oally residuum. Starch 
under the same circumstances does not melt, is much 
longer before it bums, and leaves a considerable residuum 
of coally matter. Gum-arabic only sparkles, does not 
take fire, and leaves a great deal of coal, which is readily 
convertible into grayish ashes. 

5. From this powder, by dry distillation, we obtain a 
brown empyreiimatic acid, having the smell of pyroxalic 
acid, but none of empyreumatic oil. 

^ 6. Nitric acid transforms the powder into malic and 
oxalic acids, without producing a single atom of sac« 
cholactic acid, which gum-arabic furnishes very abundantly 
when treated in the same manner; nor does it yield any of the 
fatty matter generated by the action of nitric acid op starch* 
It follows from all these phaenomen^r, that this fari- 
naceous powder extracted from elecampane root is nei- 
ther starch nor gum, but a peculiar vegetable substance 
holding a middle rank between the two. . It is probable 
that it exists in many other vegetables, and that several 
products hitherto > considered as starch are of the same 
nature as this farina. 

XXXI. Facts relative to the Torpid State of the North- Ame- 
rican Alligator. By Benjamin Smith Barton, M, D*. 

1 T has not, I think, been remarked by the generality of the 
writers on natural history, that the North American Alli- 
gator passes during the prevalence of cold weather into the 
torpid state. This, however, is unquestionably the case ill 
some parts of the continent. 

• From The f^hUffrUlpkia Medical and Physical Journal, edited by Dr. 
Bartou. • 

Mr: 
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Mr. Bossu, a French writer, after telling us ihat tbestf 
animals are numerotis in the Red River, one of the westerti 
branches of the Mississippi, says ^* they are torpid during^ 
the cold weather, and lie in the mud with their mouths open, 
into which the fish enter as into a funnel, and neither ad- 
vance nor go back. The Indians then get upon their baclts, 
and kill them, by striking their heads with hatchets, and 
this IS a kind of diversion for them*." 

Dr. Foster, the translator, of the work, observes in the 

Preceding passage, '^ that the circumstance of the alligator's 
eing torpid during winter is quite new, and very remark- 
able for natural history.'^ It seems (he adds) almost all the 
class of animals called amphibia, by Dr. Linnaeus, whea 
found in cold climates grow torpid during winter. 

In addition to the authority of Mr. Bossu, I may here 
mention the following fact, which was communicated to 
me about the year 1785, by a Mr. Graham, at that time a 
very intelligent student of medicine in the University of 
Pennsylvania. 

" The alligator, having previously swallowed a number of 
pine- knots, retires to his hole, where he remains in a torpid 
state during the severity of the winter. If killed at this^ 
season, these knots are found highly polished by their tritu-* 
ration one against the other in the animal's stomachy as { 
have more than once heard from men of undoubted veracity, 
who had been concerned in the fact. Indeed this is sa 
notorious in those parts in which these creatures abound, 
that the digestion of the alligator's stomach is proverbial 
amongst the multitude, who deride its insipidity in the 
choice of such food, though, I presume, this it does in- 
stinctively, for some purpose unaccounted for by natu- 
ralists; and which, perhaps, is beyond the limits of humati 
ken.'* 

The fact related by Mr. Graham, relates to the alligator 
of the Carolina^, in which parts of the United States thi^ 
animal is very common* By another gentleman I have been 
informed, that the pine-knots which the alligators swallow- 
are generally such as are very abundant in turpentine. I 
have also been assured, by my friend Mr. WilUam Bartram, 
that he has seen a brick-bat which was taken out of the 
stomach of an alligator, and that it was worn quite round. 

Mr. Lawson isays, that the alligator is not seen to the 
north of North-Carolina. They are very common at Cape-r 
Fear in latitude 34^. One twelve feet in length has been 

• Travels through thtt Part of North America formerly called Louisiana. 
English translauon, vol. i. p. S67, London 1771, 

seen 
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Seen tx thU place. On the Atlantic side of the United 
States I am not able to trace them further than the ** Alli- 

5ator Dismal Swamp'% which is between Menton and 
fewbern in North-Carolina. The mouth of the Red River 
irt latitude 31 o. 

Within the tract of country just mentioned, the alligator, 
obeying the impulse of the climate, passes into the torpid 
state. In North-Carolina this takes place about the middle 
of November, sooner or later according to the state of the 
season. Whether the animal becomes torpid in more 
southern parts of the continent I have iiot been able to 
learn. On the river St. John, in Blast- Florida, they have 
been seen awake evfen in the middle of winter, but it was 
remarked that they seemed dull and stupid. It has also 
been observed, that they are accustomed to frequent the 
warm springs which are so abundant in this part of the 
continent; and that they are fond of lying in these springs. 
Perhaps the heat of these springs may be sufficient to pre- 
vent them from becoming torpid. But it must be observed, 
that a deficiency of heat is not the only cause of the torpid 
condition of animals. 

Jt may not perhaps be an easy task to assign a satisfactory 
cause for the singular instinctive appetite which leads the 
alligator, before going into the' torpid state, to swallow 
pine-knots and other somewhat similar substances. But I 
apprehend that these substances, when taken in by the 
animal^ act in some measure by keeping up a certain cJegree 
of action in its stomach, ana consequently in every part 
of the system, and thereby prevents the death of the animal, 
which might otherwise be destroyed by the long continued 
application of cold. Some facts mentioned by Dr. Pallas^ 
though they respect a very different family of animals, ren- 
der this conjecture not a little plausible*. 

This subject is worthy of more attention. In particular, 
it will be well to inquire, whether the alligator does swallow 
pine-knots, stones, &c., in those parts of America in which 
It does not pass into the torpid state. 

XXXII. Process for ohtuinivg pure Cobalt. By 
M. Tromsdorff t« 

JVlix intimately four parts of zaffer, well pulverized, witk 
one part of nitrate of potash and a half part of charcoal in 

• Historia Glirium, &c. ^ 

f Extracted froiA the Journal de Chmie cf M. Gey«Q V|r ftLDj^cet, aod 
inserted in the Armales de Chimie,' No. 1€2. 

Vol., 23. No. 90. Nov. 18Q5. ' K powder; 
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powder : tlirow this mixtiKe, by little and little, into ^ 
red-hot crucible, aad repeat the operation three times, adding 
each time to the residue new quantities of potash aad' of 
chiirjcoal. 

The mass resulting from these detonations ought afters- 
ward* to be mixed with one part of black flux, and exposed 
during an hour, in a crucible, to a red heat. Leave the 
whole to cool, separate the metallic cobalt and pulverize it^ 
and brine the mixture to detonate with thesaii^ precautions- 
indicated above. 

The iron contained in the cobalt oxidates itself very 
strongly, and the acidified arsenic combines with, the pot- 
ash. Wash, several times the pulverised niass^ and by fil- 
tration separate the arseniate of potash, which has bi2e» 
formed^ from the insoluble residue which contains^ the co«- 

Wt. . . . \ 

Treat this residue with nitric acid, which dissolves th^ 
<^abalt without attacking the iron, which is carried to it^ 
maximum of oxidation. 

' Evaporate the solution to dryness; redissolve the residue 
m the nitric acid, and filter the liquor to separate the last 
portions of oxide of iron which might have escaped at the 
first operation. 

It only remains, then, to decompose the nitrate of cobalt 
^y potash, to wasli the precipitate^ smd to ofiicrate the 
reduction of it by means of heat. 



XXXIII. On a Method of analysing Stones containing fixed 
j^alij hj Means of the Boraeic Acid. By HuMPftRY 
i>Ayv, Esq. F.R. S., Professor ofCliemistry in the Roy(d 
Institviton* . * 

A HAVK found the boracie acid a very useful substance for 
btiaeing* the constitueiit parts of stones containing a fixed, 
alkali into solution. 

. r 4lfi AttraetooH for the different simple earths is considerable 
at the heat x)f ignition, but the compounds that it forms 
with ftiem are easily decomposed by the mineral acids dis- 
solved in water, and it is on this circumstance that the 
ite^hdd of analysis is founded. . - . 
*.* The. prjoce3sefiare.very simple. • , 

* * , ■ 'Jf Itro^ thtxT&nsdceions vfthe Royal Society for 1805. 

uiv!..: vi ' •: '.'v JOOgr^in^ 
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loo grains of the stoae to be examined in very fine pow-» 
der, must be fused for about half an hbur, at a strong ned 
heat^ in a crucible of platina or silver^ with 900 grains of 
boracic acidi 

An Ounce and h4lf of nitric stcid^ diluted with seven oi 
eight timeis its quantity of watei*, must be digested upon the 
&sed mass till the whok is decomposed. 

Th^ fluid must be evaporated till its quantity is reduced 
to an ounce and half or two ounces. 

If the stone contain silex^ this earth will be separatee! 
in the process of solution and evaporation ;^ and it must 
be collected upon a filter^ and washed with distilled water 
till the boracie dcid and all the saline matter in separated 
from it. 

The iltitd^ mixed with the water that has passed through 
the filter, must be evaporated, till it is reduced to a con- 
venient quantity, such as that of half a pint ; when it must 
be saturated with Carbonate bf ammonia, and boiled with 
an excess of this salt, till all the materials that it contains, 
capable of being i)^ecipitated, have fallen to the bottom of 
the vessel. 

The Solution must then be separated by the filter^ and the 
earths and metallic oxides retained. 

It must be mixed with nitric acid fill it tastcfs strongly 
sour, ^d cJVai)orated till the boracic acid; appears free. 

The fluid must be passed through the filter, and subjected 
to evaporation till it becomes dry ; when, by exposure to a 
heat equal to 450^ Fahrenheit, the nitrate of ammoilia wil| 
be decomposed, and the nitrate of potash or soda will re* 
*iain in the vessel. 

It will be Unnecessary for ilie to describe ttiinutely the 
method of obtaining the remainitig earths and metallic oxides 
free from each other, as I have used the common processes^ 
I have sef)arated the alumine by solution of potash, the lime 
l>y sulphuric acid, the oxide of iron by succinate of am- 
monia, the manganese by hydrosulphuret of potash^and 
the magnesia by pure soda. 



XXXIV. Observations an the singular Figure of the Planet 
Saturn. By William Herschjjll, LL.D. F.R.S.* 

JL HERE is not perhaps another object in the heavens that 
presents us with such a Variety of extraordinary phaenomena 

* From tilt TftmsucUont of the Royal Soci^ for 180^. 

- Ka as 
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as the planet Saturn : a magnificent globe> encompassed by 
a stupendous double ring; attended by seven satellites J 
ornamented with equatorial belts ; compressed at the poles; 
turning upon its axis ; mutually eclipsing its rii^g and satel- 
lites, and eclipsed by them ; the most distant of the rings 
also turning upon its a^is^ and the same taking place with 
the furthest of the satellites ; all the parts of the system of 
§aturn occasionally reflecting light to each other ; the rings 
and moons illuminating the nights of the Satumian ; the 
globe and satellites enlightening the dark parts of the rings; 
and the planet and rings throwing back the sun's beams 
upon the moons, when they are ^prived of them at the 
time of their conjunctions. 

It must be confessed that a detail of circumstances like 
these, appears to leave hardly any room for addition, and 
yet the following observations will prove that there is a sin- 
gularity left, which distinguishes the figure of Saturn from 
that of all the other planets* 

It has already been mentioned on a former occasion, that 
so far. back as the year 1776 I perceived that the body of 
Saturn was not exactly round ; and when I found in the 
year 1781 that it was flattened at the poles at least as muth 
as Jupiter, I was insensibly diverted from a more critical 
attention to the rest of the figure. Prepossessed with its 
being spheroidical, I measured the equatorial and polar 
diameters in the year 1789, and supposed there could be no 
other particularity to remark in the figure of the planet. 
When I perceived a certsdn irregularity m other parts of the 
body, it was generally ascribed to the interference of the 
ring, which prevents a complete view of its whole contour 5 
and in this error I might stifl have remahied, had not a late 
examination of the powers ot my 10-feet telescope con- 
vinced me that lought to rely with the greatest confidence 
upon the truth of its representations of the most minute 
objects I inspected. 

The following observations, in which the singular figure 
of Saturn is fully investigated, containTnany remarks on 
the rest of the appearances that may be seen when this 
beautiful planet is examined with attention; and though 
they are not immediately necessary to my present subject, 
1 thought it right to retain them, as they snow the degree 
of distmctness and precision of the action of the telescope, 
and the clearness of the atmosphere at the time of obser- 
vation. 



April 12, 1805. With a new 7-fcet mirror of "extraor- 
dinary 
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dmary distinctness, I txamined the planet Saturn. The 
ring reflects more light than the body, and with a power of 
570 the colour of the body becomes yellowisih, while that 
of the ring remains more white. This gives us an oppor-- 
tuniiy to distinguish the ring from the body, in that part 
where it crosses the disk, by means of the difference in the 
colour of the reflected light. I saw the quintuple belt, and 
the flattening of the body at the polar regions ; I could also 
perceive the vacant space between the two rings. 

The flattening of the i)olar regions is not inthat gradual 
manner as with Jupiter, it seems not to begin till at a high 
latitude, and there to be more sitdden than it is towards 
the poles of Jupiter. I have often made the same ob* 
servation before, but do not remember to have recorded it 
any where. 

April 1 8 ; 10-feet reflector, power 300. The air is very 
favourable, and I see the planet extremely well defined. 
The shadow of the ring is very black in its extent over the 
disk south of the ring, where I see it all the way with great 
distinctness. 

The usual belts are on the body of Saturn ^ they cover a 
much larger zone than the belts on Jupiter generally take 
up, as may be seen in the figure I have given m Plate IX. ; 
and also m a former representation of the same belts in 
1794*. 

The figure of the body of Saturn, as I see it at present, is 
certainly different from the spheroidical figure of Jupiter. 
The curvature is greatest in a high latitude. 

I took a measure of the situation of the four points of the 
greatest curvature, with my angular micrometer, and power 
527. When the cross ot the micrometer passed through 
all the four points, the angle which gives the double lati- 
tude of two of the points, one being north, the other south 
of the ring, or equator, was 93° 1 6\ The latitude there- 
fore of the four points is 40® 38^ ; it is there the greatest 
curvature takes place. As neither of the cross wires can be 
in the parallel, it makes the measure so difllicult to take, I 

that very great accuracy cannot be expected^ L 

The most northern belt comes up to the place where the f* 

ring of Saturn passes behind the body, but the belt is bent t 

in a coiitrary direction, being concave to the nor,th, on ac- |j 

count of its crossing the body on the side turned towards ^ 

US, and the north pc3e being in view. 

There if a very dark, but narrow shadow of the body | 

• Sec Phil Trans, for 1794, Tabic VI. page 32; 

K3 upon f 
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upon the follcywing part of the.rmg^ which as it were cuts 
off the ring from uic body, 

^ The «hj3ow pi the ring on the bo^y, >yhicb I see soutl^ 
of the ring, grows a Utt}e broader pn both sides near the 
piarcin of the disk . 

Tae division betweipn the two rings is dark, like the var 
cant space between the ansae^ but ppt W^k li^e t)ieshadp>y 
I have described. 

There are four satellites on the preceding side near the 
ring; the largest and another ^re nprth-prepedingj the 
other two arc nearly preceding. 

April 19. I viewed the planet Saturn with a new 7 -feet 
telescope, both mirrors of which are very pprfect. I saw» 
all the phanomena as described last night, except the satel- 
lites, which had changed their tiit^ation ; four of them 
betn^ on the following side* This telescope however is not 
equal to the lo-feet one. 

The remarkable figure of Saturn admits of no doubt ; 
when opr particular attention is once dr^wn to an object, 
we see things at first sight thsit would otherwjs^ hav% 
(Kcapcd our notice. 

10-feet reflector, power 400. The night is beautifully 
clear, anci the planet near the roferidian. The figure of 
Saturn is somewhat like a square or rather paralle^grapi^ 
with the four corners rounded off deeply, but not so raucl^ 
as to bring it tp a spheroid. I see it in p^rifection. 

The four satellites that were last night on the preceding^ 
^re now on the following side, and are very bright. 

I took a me^ure of the position of the four points of the 

Eeatest purvature, and found it 91° iOf* This gives tbeiy 
titudc 45^ 44^,5. I believe this n^^»»ure to be pretty ac-r 
curate. I set first the fixed thread to one of the lines, by 
Iceeping the north-prepeding and south-fpUowing twq 
points in the thread; then adjusted the other thread ir\ 
the same manner to the south-preceding apd pojlb-foUow- 
ing points. 

May 5, 1805. I directed my fiO-fept telescope to Saturn, 
and, with a power of about 300, saw the pjanet perfectly 
wdl defined, the evening being remarkably clear. The 
^adow of the ring pn the oody is quite bla^. All the other 
pbaenomena are very distinct. 

The figure of the planet is certainly iK)t spheroidical, like 
that of Mars and Jupiter. The curvatpre is le&s on the 
isquator and on the pdea than at the latitude di about 45 
(degrees. The equatorial diapeter is however considerably 
greater than the polar. - 

In 
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. fn order'to have the testimony of aH my instruments^ on 
the subject of tl^e structure of the planet &itum^ I had pre-* 
pared the 40-feet reflector for observing it in the iperidian* 
I used a magnifying power of 3€0| and saw its forn ex- 
actly as J had seen it in the 10- and 20*feet instruraeDt^^ ' 
The planet is flattened at the poles, but the spheroid tha( 
would arise from this flattening is modified by some other 
cause, which I suppose to be the attraction of the ring* U 
xesembles a parallelogram, one side whereof is the equator 
rial, the other the polar diameter, with the four corners 
rounded ofl" so as to leave both the equatorial and pokr 
regions flatter than they would be in a regular spheroidical 
figure. 

The planet Jupiter being by this time got tip to a consi- 
derable altitude, I viewed it alternately with Saturn in the 
10-fect reflector, with a power of 500. The outlines of th^ 
figure of Saturn are as described in the observation of th& 
40-feet telescope ; but those of Jupiter are such as to jjive 
a greater curvature both to the polar and equatorial regions 
4han takes place at the poles or equator of Saturn whiw are 
comparatively much flatter. 

May 12, I viewed Saturn and Jupiter alternately with 
my large 10-feet telescope of 24 inches aperture : and saw 
plainly that the former planet diflcrs much in figure from 
the latter. 

The temperature of the air is so changeable that no large y 

mirror can act well. j 

May 13, 10-feet reflector, power 300. The shadows . 

of the fine upon the body, and of the body upon the ring^ I 

are very black, and not of the dusky colour oi the heavena { 

about the planet, or of the space between the ring and j 

planet, and between the two rings. The north^fol lowing • 

part of the ring, close to the planet, is as it were cut oiFby j 

the shadow of the body : and the shadow of the ring lies i 

ifouth of it, but close to the projection of the riiig, H 

The planet is of the form described in the observation oi 
the 40-fect telescope ; I see it so distinctly that there qan be 
no doubt of it. By the appearance I should think tho 
points of the greatest curvature not to be so far north as 45 
degrees. 

The evening being very calm and clear, I took a measure 
of their situation, which gives the latitude of the ^ate^l 
curvature 45^ 21''. A second measure gives 45*^ 4l\ 

Jupiter being now at a considerable altitude, I have viewed 
it alternately with Saturn, The figure of the two planetl is 
decidedly djfl'erent. The flattening at the poles and on the 

K 4 equator 
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equator of Saturn is much greater than it is on Jupiter, but 
the curvature at the latitude of from 40 to 48® on Jupiter is 
less than on Saturn. 

T repeated these alternate observations many titnes, and 
the oftener I compared the two planets together, the more 
striking was their different structure. 

May 26. lO-feet reflector. With a parallel thread mi- 
crometer and a magnifj^ing power of 400, I took two mea- 
sures of the diameter of the points of greatest curvature. A 
mean of them gave 64,3 divisions sc 1 1'',98. Atter this, 
I took also two measures of the equatorial diameter, and a 
mean of them gave 60,5 divisions x= 1 1'",27 ; but the equa- 
torial measures are probably too small. 

To Judge by a view of the planet, I should suppose the 
latitudfe of the greatest curvature to be less than 45 degrees. 
-^The eye will also distinguish the difference in the three dia- 
meters of Saturn. That which passes through the points 
of the greatest curvature is the largest ; the equatorial the 
next, and the polar diameter is the smallest. 

May 27. The evening being very favourable, I took 
again two, measures of the diameter between the points of 
greatest curvature, a mean of which was 63,8 divisions 
2= 1 1^',88. Two measures of the equatorial diameter gave 
6 J,3 divisions = ll''',44. 

June 1, It occurred to me that a more accurate measure 
might be had of the latitude in which the greatest curvature 
takes place, by setting the fixed thread of the micrometer 
to the direction of the ring of Saturn, which may be done 
with great accuracy. The two> following measures were 
taken m this manner, and are more satisfactory than I had 
taken before. The first gave the latitude of the south-pre* 
ceding point of greatest curvature 43® sC; and the second 
43® 1 3'. A mean of the two will be 43® 20". 

June 2. I viewed Jupiter and Saturn alternately with a 
magnifying power of only 300, that the convexity of tbe 
eye-^glass might occasion no deception, and found tl\e form 
of the two planets to differ in the manner that has been 
described. 

With 200 I saw the difference very plainly ; and even 
with 160 it was sufficiently visible to admit of no doubt. 
These low powers show the figure of the planets perfectly 
well, for as the field of view is enlarged, and the motion of 
the objects in passing it lessened, we are more at liberty to 
fix our attention upon them. 

I compared the telescopic appearance of Saturn with a 
figure drawn by the measures I have taken, combined with 

the 
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the proporticm between the equatorial and polar diameters il 

determined in the year 1 789 * > and found that, in order to 1' 

be a perfect resemblance, my figure required some small ^ 

reduction of the longest diameter, so as to bring it nearly \ 

\o agree with the measures taken the 27th of May* When 
I baud made the necessary alteration, my artificial Saturn *\ 

was again compared with the telescopic representation of the ti 

planet, and I Vas then satisfied that it had all the correct- 
ness of which a judgment of the eye is capable. An exact 
copy of it is given in Plate VII. The dimensions of it in *^ 

proportional parts are, 

The diameter of the greatest cur\'ature - 36 
The equatorial diameter - - 35 

The polar diameter - - - 32 

Latitude of the longest diameter - 43^ 2(/ 

The foregoing observations of the figure of the body of 
Saturn, will lead to some intricate researches, by which the 
quantity of matter in the ring, and its solidity, may be m 
^ome measure ascertained. They also afibrd a new instance 
of the effect of gravitation on the figure of planets ; for in 
the case of Saturn, we shall have to consider the opposite 
influence of two centripetal and two centrifugal forces : the 
rotation of both the ring and planet having been ascertained 
in some of my former papers. 



XXXV. Experiments and Olsei-vations upon ihe Contrac- 
iion of Water ly Heat at low Temperatures. jBy Thomas 
Charles fJoPE, M.D. F.R.S, Ediji.y Professor of 
Chemistry in the University of Edinburgh*, 

JL o the general law, that bodies are expanded by heat, and 
contracted by cold, water at the point of congelation, and 
for some degrees of temperature aoove it, seems to afford a 
very singular and curious exception. 

The circumstances of this remarkable anomaly have been 
for some time believed to be the following : 

When heat is applied to water ice-cold, or at a tempera- 
ture not far distant, it causes a diminution in the bulk of 
the fluid. The water contracts, and continues to contract, 
with the augmentation of temperature, till it reaches the 

• See Phil. T rans for 1 790, p. 1 7. 

f From the Transactions of the Royal Society of EdtrUmrghy part ii. of 
VoLv. 

40th 
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40th or 41st degree. Between this point and the 4^ or 
^3d, it suffers scarcely any perceptible change ; but when 
heated beyond the last-meptionea degree it begins to ex- 
pand> and incre^e/^ in volume with every subsequent rise 
ii>f temperature.. 

During the abstraction of caloric, the pe^culiarity in the 
constitution of water equally appears. Warm water, as it 
cools, shrink*, as other bodies do, till it arrives at the tem- 
perature of 43° or 42*^. It then suffers a loss of two degrees 
without any alteration of density. But when further cooled> 
jt begins to dilate, and continues to dilate, as the tempera-, 
lure fails, till congelation actually commences, whether this 
occurs as soon as the water reaches the 3 2d desree, or after 
it has descended any number of degrees below it. 

Supposing this peculiarity of water to be established, Jt 
jnust appear, indeed, a very odd circumstance, that heat 
should produce contraction in this fluid, while it causes 
expansion in other bodies ; and no less strange, that within 
one range of temperature it should contract, and in another 
pxpand, the very same substance. Before a deviation from 
fto general a law shonld be received as matter of fact, the 
proofs of its existence ought to be clear and indisputable. 

The experiments hitherto published, from which this sin- 
gularity has been deduced, have all of them been performed 
upon water contained in instruments shaped like a thermo-r 
meter glass^ and consisting of a ball with a slender stem ; 
and the expansive or contractive effects of heat and cold hav6 
been inferred from the ascent or descent of the fluid in the 
stem. 

To such experiments it has been objected, that the di- 
mensions and capacity of the instrument undergo so much 
change, from variation of temperature, that it is difficult, 
if not impossible, to determine how much of the apparent 
anomaly ought to be imputed to such changes, ana that it 
' is not improbable tjiat the whole of it may be ascribed td 
them. 

The object of this paper, which I have now the honour to 
read to the society, is to prove, by a set of experiments, 
conducted in a manner altogether aifferent, that the com- 
inon opinion is founded in truth, and that water presents 
itself as that strange and unaccountable anomaly which I 
have already described. 

It is worth while, before detailing my experiments, to 
give a short account of those observations which led to the 
discovery of the fact, and which in succession have extended ' 
our knpv\ ledge of it, as well as of those observations which , 

have 
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bsve at iliiTerent periods been ofTered to discredit^ and to 
brine it into doubt. 

The first observation relative to this subject was made by 
J)v. Croun,e, towards the close of th^ 1 7th century, while 
engaged in investigating the ph^enomena of the great and 
forcible, though familiar, expansion which happens to water 
at the instant of freezing ; a matter which occupied, in a 
considerable degree, the attention of his fjellow-merabers 
f){ the Royal Society of London i^ the earlier years of that 
institution. 

T shall relate, in his own words, his first observation :— - 
" I filled a strong b^Jt-bead about hajf way up the stem 
with water, a day or two before the great frost went off, 
marking the place where the water stood 5 ai>d placing it 
in the snow on my leads, while I went to put «ome salt to 
the snow, I found it above the mark so soon, that I thought 
the mark had slipt down, which I presently raised to tli^ 
water, and as soon as ever I mixed the salt with the snow, 
the water, rose very fast, about one-half inch above it* I 
took up t^en the glass, and found the water all fluid still : 
it was again set down in the salt and snow ; but when I 
pame, about an hour after, to view it, the ball was broken, 
and the water turned . to hard ice, both in the b^) ^nd 
stem*/' 

From this experiment Dr. Croune drew the conclusion, 
chat water, when subjected to cold, actually began to ex-* 
pand before it began to freeze. On announcing it, how- 
ever, to the Royal Society, on the 6th of February 1683, 
Dr. Hooke immediately expressed 'strong doubts, and as« 
cribcd the ascent of the water in the neck of the vessel to 
the shrinking of the glass occasioned by the cold* 

To obviate this objection, and to preclude, as far as wa^ 
possible, the inflitencp of the change of capacity in the ap- 
paratus from an alteration of its temperature, a bolt-head 
was immersed in a mixture of salt and snow, and into it; 
when cooled, was poured, to a certain height, water prcr 
yiously brought to near the freezing point. The water be* 
gan instantly to rise as before, and when it had ascended 
about one-fourth of an inch in the stem, the vessel was 
taken out, the whole water remaining fluid. 

These experiments, supported by others of a similar na- 
ture, communicated by Dr. Slare to the society on the 20tb 
of the same month, appear to have satisfied its members, 
\a general, of this fact, that water, wjicn on t*he point of 

• Birch's History of the Royal Society^ yol. iv. p. 263. , , 

congealing, 
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conffealiog, and while still fluid, is actually somewhat di* 
lateq previous to the. remarkable expansion which acconw 
panies its conversion into ice. 

Dr. Hooke, however, continued unshaken, and retained 
the doubts he had expressed. 

Remarkable as the fact, as now stated, must have ap- 
peared, it seems not to have excited particular attention, nor 
%o have solicited more minute examination ; and, indeed, 
though philosophei'S did not lose sight of it, yet for near a 
century no one investigated it more'carefully. Mairan, in 
his Treatise on Ice in 1 749, and Du Crest in bis Disserta- 
tion on Thermometers in 175/5 appear to be well aware of 
this property of water; but it is to M. de Luc that we owe 
the knowleage of the leading and more interesting circum- 
stances. (Vide RcchercheSj Sec. 1772.) 

Having devoted his attention to the examination and im- 
provement of the thermometer, he was naturally led to the 
mvestigation while engaged in ascertaining the phaenomena 
of the expansion and contraction of different fluids by heat 
and cold. 

He employed in his experiments thermometer glasses ; 
and the included water, at or near the term of liquefaction, 
descended in the stem, and appeared to him to suffer a di- 
minution of bulk by every increase of temperature till it 
arrived at the 41**. From this point its volume increased 
with its temperature, and it ascended in the tube. This 
fluid, ^ when heated and allowed to cool, seemed to him to 
contract in the ordinary way, till its temperature sunk to 
the 41°, but to expand and increase in volume as the tem- 
perature fell to the freezing point. 

The density of water, he thence inferred, is at its maxi- 
mum at 41°, and decreases with equal certainty whether 
the temperature is elevated or depressed. 

M. de Lug says, indeed, that very nearly the same altera- 
tion in volume is occasioned in water of temperature 41% 
by a variation of any given number of degrees of tempera- 
ture, whether they be of increase or of diminution ; and 
consequently, that the density of water at temperature 50% 
and at temperature 32®, is the same. 

This philosopher did not conceive that the constitution 
of water, in relation to caloric, undergoes a change at the 
temperature of 41*^, such that short of this degree caloric 
should occasion contraction, and beyond it expansion. He 
imagined that heat in all temperatures tends to produce two, 
but quite opposite, effects on this fluid, the one expansion, 
the other contraction* 

9 la 
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la low temperatures, the contractive effects surpass the 
expansive^ and contraction is the consequence : in tempe- 
ratures beyond 4P,,the expansive predominate, and the vi-» 
sible expansion is the excess of the expansive operation over 
the contractive. 

In 178S sir Charles Blagden added the curious observa- 
tions, that water, which by slow and undisturbed refrigera- 
tion permits its temperature to fall many degrees below it* 
freezing point, perseveres in expanding gradually as the 
temperature declines ; and that water, having some muriate 
of soda, or sea salt, dissolved in it, begins to expand about 
the same number of degrees above its own term of congela- 
tion that the expansion of pure water precedes its freezing, 
that is, between eight and nine degrees. More lately (Phi- 
losophical Transactions 1801), he, or rather Mr. Gilpin by 
bii direction, endeavoured to ascertain, by the balance and 
weigh in^g-bottlc, the amount of this change of density caused 
by a few degrees of temperature. 

Every one must be familiar with the use which count 
Humford has made of this peculiarity in the constitution o£ 
water, in explaining many curious appearances that pre- 
sented /them selves in his experiments upon the conducting 
power of fluids, an,d in accounting for certain remarkable 
natural occurrences. The count, with his usual ingenuity^ 
has endeavoured to point out the important purposes which 
this peculiarity serves in the oeconomy of nature, and to 
assign the final cause of so remarkable an exception from a 
general law. 

In recording the obser\'ation8 and opinions that have been \ 
published concerning this point, I might now, in order, 
notice those of Mr. Dalton, of Manchester, related in the 
fifth volume of the Manchester Memoirs, which tended to 
confirm and enlarge our knowledge of R. But as Mr. Dalton 
himself has called in question the accuracy 1)f the conclu- 
sions which had been drawn from his experiments, and from 
those of preceding observers, I shall only remark, that tbey^ ' 
are of the same nature, and nearly to the same purport, as 
those of M. de Luc. 

It was in consequence of a communication with which 
Mk. DaltoD favoured me, three months ago, that my at- 
tention was directed to this subject. He informed me, that 
after a long traip of experiments he wa§ led to believe that 
he, and his predecessors in \he same field of investigation, 
had fallen into a mistake with regard to the contraction of' 
water by heat, and its expansion by cold, in consequence 
of overlooking or underrating the effect which the, change^ 

in 
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in the capacity of the thermometer-shaped apparatus eiW-^ 
ployed, musi occasion on the apparent volume of the fluid. 
He stated, in general terms,- that on subjectrng water to^ 
different degrees of temperature, in instruments made of 
different materials, he found the point of greyest density 
was indicated at a different temperature in each.* 

In an apparatus, having a ball of earthen ware/ 'it was at 
the 34th degree ; of ^lass at the 42d 5 of brass at the 46tb ; 
and of lead al the bOl^t And as water could not follow a 
different law, according to the nature 6f the Substance of 
fte instrument, he conceived that the appearance of ano- 
maly in this fluid originated entirely in the (J^^irtiuning ves- 
sel, which must cause the fluid in the stenj to fall or rise 
according as its expansions are greater or less (hah those* of 
the included liquor. 

A detail of these impjortant experiinerits has, ercj now^ 
beeu transmitted for publication in the Journals of the Royat 
Institution oF London. 

I have already noticed that Dr. Hooke endeavoured to 
explain in the same manner the original experiment of Dr^ 
Croune. This explanation apparently gathers mucK force 
from these experiments of Mr. Dalton. 

It is proper, however, to state, that M. de Luc was pei^- 
fectly aware of the alteration in the dimensions of his glass 
apparatus, but deemed the change too trifling to have any 
material influence. 

Sir Charles Blagden paid greater attention tei the circum- 
stance, and by calculation attempted to appreciate What 
allowance ought to be made for the change of capacity in 
the amount of the apparent changes of volume. 

When it is considered that the whole amount of the ap-* 
parent change is but very small, and that the expansibility 
of the glass is with difEculty ascertHincd,.and is variable by 
reason of the fluctuating proportions of its heterogeneous 
constituents, it must be* acknowledged that precision in sucb ' 
a calculation cannot possibly be attained, and can scarcely 
be approached. On this account, all the experiments al- 
ready noticed are open to the explanation of Dr. Hooke, 
and in some measure liable to the objection which he had 
urged. I confess that the experiments of Mr. Dalton^ inr 
perfect concurrence with that explanation, created consi- 
derable doubts respecting the existence of the peculiarity of 
water ; against the probaDility of which circumstance, alf 
analogical reasoning, and every argument a priori^ strongly 
militate. 

tfnwilKhg to remain in uncertainty^, and considei'ing it 

7 ' . . as- 
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IS a polat of much curiosity and interest, I have endeavoured 
to investigate the subject by experiments conducted in a to- 
tally different manner^ equally calculated to exhibit the sin- 
gular truth^ but free from the objections to which the others 
are liable. In them, it was my object to provide, that 
neither the changes of the actual volume of tho^water, nor 
the alterations in the dimensions of the instrument, should 
have any influence whatever. 

I have already taken occasion to state, that the purpose 
of this paper is to prove, by experiments on the principle 
now mentioned, that in tfie constitution of water there 
really exists the singularity often noticed. 

I shall first state the plan of the experiments, and then 
detail the particulars of the most remarkable of theuu 

When any body is delated, whether by heat or cold, it 
necessarily becomes less dense, or specifically lighter; and 
the opposite effects result from contraction. This is thr 
circumstance, as every one 4cnows, which causes various 
movements among the particles of fluids, when any inc* 
quality of temperature prevails in the mass; hence these 
particles are little acquainted with a state of rest. 

If a partial application or subtraction of heat produce an 
inequality of density in a mass of fluid, the lighter parts* 
rise to the surface, or the denser fall to tlie bottom. 

It readily occurred, that I might avail myself of these 
movements, and upon statical principles determine the 
question in dispute. 

I had only to examine attentively water, as it wa5 heated 
or cooled in a jar, and to observe, by means of th^mome- 
ters, what situation the warmer, and what the cooler parts 
of this fluid affected. 

If I should find that ice-cold water, in acquiring tempe- 
rature, showed, in its whole progress, the warmer parts near 
the top, it would indicate that water follows the usual law, 
and is expanded like other bodies by heat. 

Or if I should observe that warm water, in cooling to Ihe. 
freezing point, had the coldest portion uniformly at th^ 
bottom, the same conclusion would follow ; while a dif-i 
ferent inference, and the existence of the supposed anomaly; 
would be dedueible should the event prove different. Th^ 
only circumstance I can fiffure to myself as tending in any 
measure to render this mode of examining the point doubt-c 
ful, is, that water near its congealing point may have sO' 
little change of density occasioned by a small variation of 
temperature, that its particles may be prevented by theic 
inertia, or by the tenacity of the circumfluent mass, from 

assuuting 

Digitized by VjOOQIC 



i6b On the Contraction of Water ly Heat. 

assuming that situation which their specific gravity would 
allot to them. 

It will appear, however, very clear, from thecircumstancesE, 
of the experiments which I shall immediately detail, that no 
obstacle to the success and precision of the experiments 
proceeded from this source. 

It is not necessary for me to relate all the experiments I 
have made. I shall restrict myself to the detail of six, 
which present varieties in the modes of procedure, and 
which afford the inost striking results. 

Experiment I. 

I filledf a cylindrical jar of glass aj. inches deep, and 44- 
in diameter, with water of temperature 32% and placed il 
on a table, interposing a consiaerable thickness of matter 
possessed of little power of conducting heat. I suspended 
>two thermometers m the fluid, nearly m the axis of the jar> 
one with its ball about half an inch from the bottom, the 
other at the same distance below the surface. The jar was 
freely exposed to the air of the room, the temperature of 
which was from 60^ ,to 62°. 

The experiment commenced at noon : 

Top Thennom. Bottom do. 

32? - 32^ 

In 10 minutes, - 33+ ^ 34+ 

.— 30 - 35*5 - 37 

•^50 - 37 - 38 + 

— an hour, - 38 - 38 + 



-andlOminutes42 - 38'2i 

30 44 * 40 

50 4d+ - 41 + 



— 2 hours and M) minutes 48 - 42'5 

30 50 - 44 

w 50 - — — ^ 50-5 - 45 

-^ 4 hours - 54 - 49 

Confiding in the indications of the thermometers, from 
Ais experiment, we learn, that when heat flows on all 
tides from the ambient air into a column of ice-cold water, 
the warmer portions of the fluid actually descend, and take 
possession of the bottom of the vessel. 

This downward course proclaims an increased density, 
and testifies that the cold water is contracted by heat. As 
soon, however, as the fluid at the bottom exhibits a tem- 
perature of 38°, this course is retarded and soon stopped^ 
and with the rise of temperature beyond 40** is totally- 
changed : for when the mass attains this degree, the .expe- 
riment 
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riment equafly shows^ that the warmer fluid ascends af^4 
occupies the summit, by its route announcing its dimi- 
nished density, and proving that water is now expand 
ed by heat« 

Experiment lit 
J filled the same jar with water of temperature 53®; an4 
that I might observe the pbaenomena of cooling, I traced 
it in the axis of a much larger cylindrical vessel, nearly full 
of water, of temperature 4P, and, by an earthen- waf^ 
support, raised it about three iocbea from the bottom^ 
t^ing care that the water should be on the same level i!i 
both vessels. As soon as I had adjusted the two thermo'^ 
meters, as in the former experiment, I observed that the 
top of the fluid was stiU at 53% %but the bottom had faUea 
to49^ 

Top. Bottom. 

In 9 minutes 52*^ -p- 45 

— 15—= — '. — 52-44 

Now, to accelerate the cooling, I withdrew by a syphoti 
the w^ter from the large cylinder, and supplied its place by 
jce-cold water, mixed with fragments of ice, which by 
repeated cautious agitation was kept uniformly at the tem« 
perature of 33°. 

In 23 minutes 48^ • 42 + 

— 38 — 44 * 40 

•^43-., ^ 42 , 40 

— 46 40 - 40 

— 52 — 36-40 

-^58 — > . 35-*. - 39 

^es ^ 34 r 37 

— 75 — "— 34 - 36 

— 103 34-34 

This experiment is the counterpart of tht foregoing, and 
-from the testimony of the same instruments, it appears, 
that when a cylinder of water of 53^ is cooled by circum^* 
fluent iced fluid, the colder part of the water takes posses- 
lion of the bottom of the vessel, so as to establish a dif- 
ference of temperature from the surface, amounting some- 
timee to 8^. And that as soon as the fluid at the bottom 
Hrrives at !he 40th degree, the temperature of the fluid ii\ 
that situation is stationary till the surface riches the same 
point. 

During the subsequent refrigeration, the progress of the 

cooling undergoes a total change. The thermometers tell 

that the colder fluid rises to the surface } so that the top 

. Vol. 23. No. OQ* Nov, 1805. I. gets 
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f;ets the start of the bottom soon by 4°, and attams^ the 
owest temperature of 34^ very long before the other falk 
to the same degree. 

These circumstances, I think, lead to the conclusiot^, 
that by the loss of caloric, water at 53® is contracted and 
rendered specifically heavier, and that this continues to 
happen till the water come to the temperature of 40*^, at 
which period an opposite eSeot is produced ; for now the 
yraitr, as it carols, oecomcs specifically Hghier^ or ifs ex- 
. panded. 

In this, as well a» the former experiment), the complex 
.change in the situation^ which the warmer and colder parts 
of the fltjid affected, in the progress both of the heating 
jind eooling,. w,hite every external circnumance of the pro^ 
cess cotttinued unaltered, is particularly worthy of remark. 

Experiment IIL 

1 took a glass jar, ] 7*8 inches deep, and 4*5 in diameter, 
internal measure, having a neck and tubulature very near 
riic bottom. I provided also a cylindrical bason of tinned 
iron, 4;84.inches deep, and 10 inches in diameter, with a 
•circi^ar hole in the middle of the bottom, large enough to 
receive the top of the jar. By means of a collar and ce- 
ment I secured this bason, so that it encircled the upper 
part of the jar. 

The object of the contrivance was to have the means of 
applying a cooling medium to the superior portion of a. 
cylinder of water, iind it answered the purpose completely- 
I introduced the ball of a thermometer through the tubula- 
lure, till the extremity of it nearly reached the axis at- 
three- fourths of an inch above the rising of the bottom » 
and having fixed it in this situation, I renoered the aperture 
water-tight, by a perforated cork and-hite. 

This very tall jar was jJaced on w taUe>. with the inter- 
position of some folds of thick paper, in» a room withoirt 
a fire, of the temperature 42*^» 

I fillied it with water of 50% and poured- into the bason; 
which embraced the lop, a mixture of powdered ice and^ 
salt. 

From time to tim^ I exploral the temperature near the 
surface, by inserting the bulb of a thermometer to the 
depth of half an inch nearly in the axis* 

Bottom. Top. Air. 

.One o'clock 50** 50^ 42® 

In 11 miimtes 46"+ — 
— . 13. 45 48 
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Yn 21 minutes 
^31 w 

^41 >— 



— 51 



*— 1 hour 6 min. 40 

•^ 20 — ^39-5 

' 44 — ^39-5 



iottoin. 
44 — 


Top. 
46 — 


43 


44 


41 


42 

rAt this time a thin film of 


40- + 
40 


34-? ice be^an to form in contact 

Lwitb toe glass* 
34 



— 4-i- hours 



39-5 



H' 



'yi.e.l 

bight 3 



39 
39 



(A crust of ice of some thick- 
ness now lined ^the glass^ 
and air bad fallen to 40®. 

Crust of ice complete. 
Air 40^ 



at midnigh 

next mornmg J 

fAir 40°. So much ice had 
-T- 26 ■ 40* 1 melted that the cake was 

-« 32 40 J detached from the side of 

^the vessel, and floated. 
— 41 -^ — ^ 40 Air 41^ Ice not all melted. 

. — 50 ■ ^ ' 41 Air 42°. Ice not entirely gone. 

This long protracted experiment presents some striking 
facts, and its general import, with regard to the subject of 
investigation, agrees with the preceaing. In it we see, 
that when the fngorific mixture abstracted caloric from the 
upper extremity of a cylinder of water, nearly 18 inches 
long, and at 50**, the reduction of temperature appeared 
sooner, and advanced quicker at iu» lower extremity than 
in the axis at the top, not two and a half inches distant 
from the cooling power. No one can entertjtin a doubt 
that this is owing to a current of cooled and condensed 
fluid descending, and a corresponding one of a warmer 
temperature ascending. Now, if water oDserved the same law 
that other bodies do, and had po peculiarity of constitution, 
the same progress of cooling should continue. This, 
however, the experiment teaches us, is not the case: as 
soon as the fluid at the bottom exhibits a temperature of 
40°, it ceases. The colder fluid remains at top, and, quick- 
ly losing temperature, ere long begins to freeze. The con- . 
tinuance of the colder fluid at the surface surely denotes, 
that it is not more dense than the subjacent warmer water. 
The legitipiate inference from this is, that water of tem- 
perature 40° is not contracted by bting cooled to, 32°. 

Ls Did 



Digitized by VjOOQIC 



16^ On the Contraction of IVatei' by Heaif 

Did water observe the usual law, and lose volume along 
with temperature, this experiment, by its long duration, 
afforded ample time for the manifestation of it. 

For not less than two days did ice-cold water maintain 
possession ofthe top, and for the same period the temperature 
ft the bottom never fell below 39°. No current, there- 
fore, of cold and condensed fluid moved from the surface, 
to affect the inferior thermometer, or to attest the con# 
traction of water by cold. . 

This experiment, however, I must remark, does not 
warrant the conc4usion, that the water \% actually expand- 
ed, thouglh it in no degree opposes it. It proves no more^ 
than that the contraction ceases at 40®; and that water of 
39P is not ujore dense than of 39" or 40^ Nay, some may 
perchance allege, that it does not prove so much ; con- 
ceiving, that if at 40° the contraction, without ceasing al- 
together, becomes very inconsiderable, the difference of 
density occasioned by the subsequent reduction of tem- 
perature may be so very trifling, as not to enable the cold 
particles to take that situation which their gravity assigns te 
them, in opposition to the inertia and tenacity of the sub- 
jacent mass; and therefore that the colder, though heavier 
fluid, may be constrained to remain above. That this al-' 
legation should have no weight attached to it, the cireum- 
stances of the succeeding experiment will clearly ^ow, q;s 
I shall soon notice. 

Before quitting the consideration of the present exp/eri- 
ment, it may be worth while to remark, that it may seenir 
rather surprising, that the bottom of the fluid was not ap^ 
parently affected in its temperature by the ice which so long 
occupied its surface. It might be exp^cted^ though no cold 
currents descended from above, that the caloric should be 
conducted from below, and that the temperature should 
by Chat have been reduced^. I suppose that the caloric 

did 

1, This experiinent mav perhap.*- be thougfht to give coiintenance to the 
rpinion of the very in^cni< .s Ctmnt Rumford, that fluids cannot conduct 
heat,^an:i that no interihai.gc cf lu-at can take place between the- particjes. 
of bod es in a fluid sta e, s-ct-ia^c that Jor two days the fluid at the bottom of 
the vessel never fell below Sfl<^, thourjh the surface was at 32®. 

Fro.n the circumstances detailed in his seventli e»say, the flouijt conclu- 
d'^ ihathta c< nnot descend in a fluid From the present, it m\ght w^tlji 
equal -iisrict. be iuterred, that heat rarir,ot ascend. 

Haj J nc>t the ♦idlest conviction that this celebrAred philosopher has push- 
ed *!' ideaf tot) f. r,. I might be disposed to cqnsiUer ibis eip^riment as pc-' 
ct din*:^ \yen wjih the hypothesis. 

Soon after thi inttrf«urighpeculationsof theConnt ;.pj eared, I b^gan to 

it) estig^te tlies\?bitc(: and, by a prettv lonj^ train ot ex;erinvents, which I 

'^^ve ana^iail) t^kisn oa upportuiiity ot detailii^ in my l^ctui^esj «?i^6ed 

^ xoyseli 
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did pws from the lower strata upward?, but extremely 
slowly^ by reason that iluids^ as CuuQt Uuniford taught 

ipyself that he assigned to fluidity a chararter that dije^ not beJong- to it. 
Though since the date of these experiments, the public h.is beeume possessed 
of several series, well devised, and, in my opinion, of themselv^ conclusive^ 
it may yet be worth white to state the tenor and resuh of them, by which 
$he value of their testimony in favour of the conducting power of liquids 
inay be estimated. 

The experiments were of two descriptions. 

The one set, of the same nature nearly witli those of Count Romford^ 
was desieued to examine. Whether heat, when applied to the surface, can 
descend in a fluid; and the otl^er, to discover. Whether, on the mixture of 
different portions of fluid at different temperatui'es, an interchange of calorie 
takes place between the partides : — Water, oil, and mcrcurv, having been 
the subjects of the Count's esfperiraents, were employed for the first set. 

To expfore the conducting power of water and oil, the apparatus whic& I 
used con^stedof two vessels of tinned iron, boch cyHndricai, and the one 
somewhat larger than the other. The larger had a diameter of eleven inchfis» 
and into it were poured the subjects of the trial, to dllH-rent depths on dif- 
ferent occasicms. The smaller was ten and a half inches in diameter. By 
threJK hooks it was suspended within the larger pan, in such a manner tlu^ 
the bottom of it exactly reached and came in contact with the surface of 
the fluid. This smaller vessel became the source of the heat, by being filled 
with, boiling hot water. Ihe water was changed frequently, care being 
taken to avoid, by the u$e of a syphon, all agitation and disturbance. 

hi experiments of this nature, the difficulty isto prevent the conveyance 
fif caloric by the sides of the vessel. I attempted, and, I think, I succeeded, 
in overcoming this difBeulty,by encircling the larger vessel, at a height ex- 
actly corresponding^^ith that of the surface of the fluid within, with a gut- 
ter or channel about half an inch in depth ; and by causing a sti*eam of cold 
water to flow constantly through a syphon into tins gutter, while from the 
opposite bide it ran off by a small s^>out. 

The water was several degrees colder than the subject of the experiment^ 
and keeping cool the portion of the vessel with which it v.-as in contact, it 
intercepted the heat that would oiherwis^e have travelled by this route to the 
bottom, 
^or mercury I had recourse to vessels of glass. 

In all the experhnents a thermometer bore t^timpny that the caloric de- 
scended from the surface to the bott<un of the fluid, and demonstrated, at 
least to my conviction, that fluids can conduct heat. 

The progress of the heat, however, was very slow, and attested the im- 
portant fact, for which we ought to he thanktul to the Count, — ^That fluids 
are very bad conductors. 

The second set of experiments was calculated to examine, in a very dif- 
ferent maimer, the position. That all interchange and con>m»jnic.ilion of heat 
between the particles of fluids is impossible. 

When a hot and a cold fluid are mixed together and well agitat'*d, very 
soon an uniform temperature is produced. 'I'his equality n\ust procvfd either 
from a com mmii cation of heat from the warmer to the colder fluid, ugrec- 
ably to the common opinion, or from a perfect intermixture of hot c»n<l A)id 
particles, according to the notion of Count Rumford. To which c;ia.e it 
ought to be attributed, 1 conceived I might dibcovcr, by a&cer i a ining v. hi- 
ther, after such an intermi<;tare, jr.iy separation of ihp hot and coWl p.)r- 
taonstook place. If the eouilibriiK.n of lemnerature be owint^ to iutenaix:' 
turc without interchange of c:iu>iic, the hotter particles, as soon a ; ilie agiu.- 
tion ceases, ought, by reai>on ot their greaier rarity, toaccunaiUte to a cer- 
tain degree, at the surface, and there exhibit a teiiipci am re- ubi>ve the com^* 
mum one. 

L3 Ifiiit 
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us, are excessively bad conductors of heat, and so very 
dowly, that the caloric entered from the atmosphere \yith 
8ufficicnt quickness to prevent any depression of tempera- 
ture below the 39th degree. 

This experiment, T may conclude with remarking, is 
very well calculated to exhibit the error of the popular 
opinion, that " heat has a tendency to ascend/' 

^ Experiment IV. 

I took the same tall jar, and stopping the tubulattire 
with a cork, 1 fiUed it with water of temperature 40°, and 
placed it in a pan. After suspending two thermometers, 
as in experiment first and second, I poured a mixture of 
ice and salt into the pan, to the depth of 4*2 inches, the< 
air of the room being 40*^, as in the last experiment. 

T first tried water, and mixing this fluid boiling hot, with an equn! quanti- 
ty nearly ice-cold, in a stoppered glass jar, I shook them well for a s^ort 
time. 

I then noticed the resulting temperature, and raising the balJ of the ther- 
mometer towards the surface, I had an opportimity of observing, that it 
never rose the smallest portion of a degree above the common temperature 
which had been established. 

I next made a similar experiment with alcohol, selecting it on account of 
its remarkable dilatability. I shook well, for half a minute, a mixture of 
equal parts of alcohol at temperature 40" and at temperature 170^ The re- 
sulting temperature of the mass was 104o. 

, Now, if this was a mixture of particles at 40*and at IVO^as the difference 
of specific gravity between the fluid at these temperatures is very consider- 
able, some separation of the warmer and lighter particles from the others, 
ought, I conceive, to have taken place. The temperature of the top, how- 
t^QTy never indicated the arrival of warmer particles. It never ascended 
above the point of equilibrium. 

From these experiments I concluded, that the uniformity of temperature 
was established oy an actual communication and interchange of heat be- 
tween the particles. 

It miy not, however, be improper to state, that Count Rumford, with 
whoR^-several years ago I had the pleasure v.i conversing upon this subject, 
sieged, that the intermixture might be so complete as to prevent' any sepa- 
ration whatever 

If it be a property essential to fluidity, that htfat cannot pass from one 
particle to another, the particles of difl'crent fluids ought to be equally in- 
capable of imparting caloric iputually to each other. Unfortunately, how- 
ever, for the speculation, th6 caloric is so communicated. - Though, ^ priori^ 
I entertained no doubts respecting the result of the experiment, I poured a 
quantity of olive oil which had been heated by immersion in a vessel of 
boiling water for half an hcur, upon an equal volume of water of 36°, and 
agitated the mixtpre, by shaking for a quarter of a minute. The com- 
mon temperature produced was 78°, and the heat had gone from the dil 
. into the water ; for when the fluids separated, and had arranged themselves 
according to their specific gravity, both of them had the same temperature of 
78°. 

The experiments of the two descrfpticns now recorded, left on my mind 
little doubt that the Count had oventrained his conclusions. 

" Elevea 
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Bottom. Top. Air. * 

Eleven o'clock 40» 4(f 40^ 

In 10 miniites 38+ 38 + 

•^ 90 ■ 38— 38— 

~3Q ■ 37— 37-^ 

^ 40 36 3« 

«»60 3.y» 35*5 

— 80 35 35 

• 100 . — " 34-5 |5 

— 190 34—34 

— 8 hours 34— 34 

A crwst «f ice began io form on the inside of the glass 
when the water in the axis of the bottom and of J the top 
was at 3&*. In the course of the experii&ent^ it became at 
least an inch thick. 

We learn from (his experimentji that cold applied to the 
bwcr part of a cylinder of water, nearly 18 mebes long, 
and having die temperature of 40*, is actually as speedir^ 
perceived at the summit as in the axis of that part, on the 
external surface of which it immediately acts. As fluids' 
conduct heat so very tardily, this can only arise from cur» 
rents of cooled water ascending from the bottom, and these 
«old currents could not move upwards, were not the water of 
them specifically lighter than that of the incumbent warmer 
fluid. 

The water, therefore, which at the bottom is cooled by 
the contiguous frigorific mixture, must be expanded by the 
loss of caloric. 

This experiment secures frill force to the last, as it ob- 
viates the objection already noticed, and also precludes 
another. I have already stated, that it may perhaps be 'al- 
leged, that the fluid at the top, in experiment third, though 
cooled to 32^ did not descend, becaose below 40® the con- 
traction's so trifling, that it does iiot occasion a difference 
of specific gravity sufficiently great to cause the particles to 
descend, when opposed by the inertia and tenacity of the 
fluid through which they have to fall ; or it may be con- 
eeived, that the descent is so tardy, that time is given to the 
ambient air or subjacent fluid to furnish heat enough to 
raise the temperature of the descending feti earn, and by that 
arrest it in its downward course. 

But from the particulars above recorded, it is manifest, 
. that the change of density between the temperature of 3Q^ 
and 40® is quite sufficient to put into motion the particles, 
and to enable them to overcome the obstacle arising from 
inertia and tenacity, and to withstand the arresting effect^ 
of atmospheric heat. 

Xi4 Though 
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Though these experimofits, and some others of a similar 
nature, carried conviction to my mind^ and perfectly satis* 
fied me respecting the reality of the anomaly of water, I 
determined to vary somewhat the aK>de of making the ex- 
periment, so as to obtain still more striking results. 

For the fifth experiment, I used an apparatus which 
consisted of a still taller jar. It was 31 inches litigh, and 4 
in diameter. I adjusted at the middle of its height a per- 
forated bason of tinfted iron, 2 inches in depth, and 10 in 
diameter. As thia bason embraced the middle of the jar, 
I could, by friling it wiih hot water, or a frigorific mixture, 
jipply .heat or ool4 to the middle portion of the fluid in the 
jar, and thence, by the thermometer, learn what course 
t^be heated or cooled fluid sliould (ake. 

Experim^l V. 

I filled the jar with water at 32*. I placed it upon seve*, 
idX folds of thick carpet, previously cooled to the same de- 

free. The air of the room going from 33® to 35% I intro- 
uced two thermometers, as in experiments first Bx^i se- 
cond. I then poured water of ^cmperatjire 68® into the 
bason, and by means of a spout arising from the side of it, 
and a syphon connected with a reservoir of water at the-, 
temperature now mentioned, I rei>ewcd the contents of tbft 
bason frequently, but'without causing any agitation- 

Bottom, Top. Air. 

At commencement 32* 3^ as— 33 

In 10 minutes 35 32 

,^15._ — ^ 36^ 32 

— 20 -— 36+32 

— 23 ----r. — • 37 33 

— 30 -.^-.,.^ — r 38 33 *^* From this time I 

^^ 38 ^ — -. 384- 33 charged the bason with 

.^45 .u„,. .. . 39^ 33 water of temperature 

-^ 50 —- — - 394- 44 88% and renewed it fro. 

rT-35 ■ — - 394-. 45 quently, 

_60-rr r 394-48 

Nothing can be more decisive with regard to the question 
ip dispute, than the particulars of this experiment. Heat 
is applied t:o the middle of a column ot ice-cold water. 
The heated portion has an equal share of the column of 
cold fluid above it and beneath it. There is nothing to de- 
termine its course ijxone direction 0]r another, excepting its 
actual change of density., 

Tbe thermorneter evinces that the warm current spts 
downwards, and carries the increased temperature to the 
bottom. There, this instrumeiit indicate^ tl>e successive 

. rise 
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ri$e of several degrees, before the surface indicates the 
smallest acquisition of heat. 

The inference is plain, that the cold water is contracted 
by the heaU 

The change of the effect of heat is equally well illustra- 
ted by this experiment. 

No sooner did the inferior portion attain the tem[)et'ature 
-of 39^5 than the heated fluid altered its course, and, by 
ascending, carried the increase of temperature very rapidly 
to the surface, so that it soon surpassed the bottom, and 
continued to rise, while the other reujained stationary. 

Experiment Vf. 

I filled the jar used in the last expcriirjent with water of 
temperature 3^^, the air and the support being at 3(f. 
Disposing the thermometers in the usual manner, I intro- 
iiuced a mixture of snow and salt into ihe bason. 

{ Bottom. ' Top. Air. 

At commencement 3g-5 39*5 39* 

Iq 10 minutes 39+ 38 + 

— 25-— 39+ 36-5 *^* At this time ice 

— 35 i — 39 36— began to be 

— 55 — ^ — ^39 35 formed on the. 
-r- an iiour and 10 min . 39 — 34 + side of the ves- 
-, ' — 35 39— 34—' . sel. 

-^2 hours 39— 33 + 

This experiment speaks in as decided language as the 
preceding. It shows that when a portion, in the middle 
of a column of water at temperature 39*5 is cooled, the 
colder fluid rises, and does not descend through the warmer 
mass, and presents the unequivocal demonstration, that 
water of temperature 39i° is actually expanded by losing 
beat. 

Th& different experiments which I have in detail recorded, 
agree perfectly with each other in the evidence they give 
relative to the subject of inquiry. The general import of 
them is, that water which is ice-cold, or a few degrees 
warmer, when heated, becomes specifically heavier, — that 
water of 40° when heated becomes specilically lighter, — 
that water above 40^ by the loss of heat, or by cold, is 
rendemi specifically heavier; and that water below 40** 
is, by the same cause, rendered specifically lighter. ! 

Such being the general import, the conclusion isj irre- 
sistible, thai bent, in low temperatures, causes water to 
contract, 4ind at superior temperatures to expand. The 
opii^ion, thfereforey is^ founded in truth, that .water. pos« 

sesses 
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sesses a peculiarity of constitution in relation to the effects 
of caloric, and that it is, v'ithin a short range of tempera- 
ture, an exception to the general law of ^* expansion by 
,^eat/' ^ . 

So far as I can*judge from these experiments, I am dis- 
posed to believe that the point at which the change in the 
constitution of this fluid in relation to heat takes place, lies 
between the 39^^ and the 40th degree. 

I am not at present aware of any objection to the method 
I have followed in establishing thi$ singular anomaly, and 
fa removing any doubts which may have arisen from the 
unavoidable influence which the instrument must have in 
the mode of ponducting the investigation that had previ- 
ously been adopted. 

The plan ot operation above described, however, only 
ascertains the fact ; it gives no data for ascertaining the 
amount of the anomalous efiect of heat. 

I have already stated, that M. de Luc alleged, that from 
the temperature af 41% the expansion occasioned by cold 
was very nearly equal to that produced by the same nwm-^ 
b«r of degrees of heat ; and conse<juently that water pos- 
sesses the same density at any giyen number of degrees of 
temp^ature above and below 41**. The first experiments 
of Mr. Dalton appeared to confirm this opinion, and to 
enlarge the range to which it applied, by extending it to 
temperatures as far below 32% as water allows itself to be 
cooled before it begins to freeze. From one circumstance 
that constantly occurred, I am inclined to think, that the 
amount of the dilatation by cold is inferior to that caused 
by heat. 

During the heating or cooling of water below 40% the 
difference of temperature between the top and bottom of 
the fluid was less than what occurred during the cooling or 
heating of the fluid through the same number of degrees, 
above it; and I conceive that, when other circumstances, 
but particularly the rate of the change, are alike, the dif- 
ference of temperature between the upper and lower parts 
of the fluid, as it depends upon, may prove a measure dl> 
the difference of density. 

Alcohol, when heated or cooled, presents, by reason of 
its greater expansibility, a greater difference of temperature 
in these situations than water; and upon the satne principle 
I infer, that water from 40*^ is more expanded by an equal 
number of degrees of elevation than of depression. 

As the concurrence of the testimony of the experiments - 
abov^ related with the gencraj opinion, will probably re-? 
. , move 
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Qpve eveiy doubt respecting the matter of fact, it remains 
^ very difiicult problem for those who are fond of philosor 
phical investigation, to explain how heat shall ocoasion \w 
the same fluid, without prodjucing any alteration of me- 
chanical form or chemical condition, at one time contrac* 
tion and at another expansion, and to reconcile the con- 
tractive effect to the conceived notions of the mechanism 
of the operations of this energetic agent. 

When heat, causes expansion, it is imaginctl to act by 
inducing a repulsion among the particles of bodies, which, 
opposing and overpowering the cohesive attraction, cause$ 
the particles to recede. 

In what manner, then, the addition of heat can occa- 
sion, or allow, the particles of water to approach each 
other, and how the subtraction of it can make them retire 
to a greater distance, i confess! can in no measure com- 
prehend. 

An explanation, abundantly plausible at first view, very 
readily suggests itself to every one who is aware of the great 
and forcible expansion which happens to this fluid at the 
moment of its congelation. It is stated by sir Charles 
Blagden,. in the paper already quoted. 

The remarkable dilatation which water experiences at the 
instant of being converted into ice, is very generally ascribed, 
and I presume very properly, to a new arrangement which 
the particles assume, determined probably by their polarity ; 
by which one side of the particle A is attractive of one side 
of B, while it is repulsive of another. 

Now, if this polarity operates with so much energy as 
to impart almost irresistible expansive force at temperature 
3^, it is reasonable to suppose that it may begin to exert 
its influence, though in a far inferior degree, at tempera- 
tures somewhat more elevated. The expansion, therefore, 
that takes place, during the falling of temperature from 
40^, may be imputed to the particles beginning or afiecting 
to assume that new arrangement which their polarity assigns 
them, in which arrangement these particles occupy more 
space than before. 

Again, when heat causes water of '32® to contract, upon 
the same principle it may be conceived to operate by 
counteractiiig the small |»ortion of the disposition to pola- 
rity that survives the liquefaction. 

I am afraid that we cannot rest satisfied with this ex- 
planation. We must not be deceived by the plausibility 
of it. . 

The state of perfect fluidity depends upon the circum- 
stance^ 
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X »tance, that iht p^riidies of any body admit of rfeadylwaM 
tion upon each oth^r^ and that the change of relative aitiiarf 
tion meets with little 6r no seosiWe tesistance. , 

Water certainly possesses fluidity in a great degfe^, and 
Its particles n^usut of course encounter but little resistance, 
as they glide the one upon the other. But if these particles 
sfeall begin to exert afty degree of polarity, by which certain 
faces become more disposed to attach to each other thad 
ciertain others, this tendency would necessartly oppose that 
indifference with regard to position, which i? essential t6 
Buidity, and of course must impair the fluidity, and induce 
same degree of tenacity or viscidity. 

To appearance, however, water at 32**Tias its fluidity as 
perfect as at temperatures cotisiderably elevated. Unwilling 
io trust to appearance, where experin^ent might decide, t 
have attempted in various ways to Ascertain whetbei' the 
water sufiers any Sensible diminution in this respect! while 
it is expanded by cold. The following method I deem the 
Bwjst correct* 

For the purpose, I employed A gravimeter, the one c6n^ 
trived by Mr. Nicholson for discovering the weight and 
specific gravity of solids. 

This is a convenient instrument, hut, unforttrfiately, it 
ie by no means so ticklish as a balance. Duly loaded, so 
sis to be equiponderant with the water in which it is plunged, 
Mf. Nicholson says, it is sirnsible to the fiOth part of a 
grain. The one I have, though its stem be slender, is 
scarcely sensible to less than two or three twentieth!^ of a: 
grain. 

The want of sensibility in the gravimeter arises, in a great 
measure, though not entirely, from a certain degree of 
tenacity subsistmg anrong the particles of the fluid; and 
any thing that tends to increase this tenacity, must, in the 
same proportion, augment' this want of sensibility. 

To ascertain whether any sensible change in the tertacitv*' 
or fluidity accompanies the expansion of water by co\i, 
which the theory requires, I examined the mobility of the 
instrument when immersed, in water at different tempci*a- 
ttires. I first plunged it into this fluid, heated to between 
fty^and 70**. UndX'r due loading, which sunk it to th<^* 
mark on the stem, it was noif sensible to a weight less thaii* 
two or three t\^entieths oFa grain. 

' I then tried it in ice-cold water, and found that its sen- 
sibility was in no perceptible degree impaired. The cold- 
ness of the water, it must be remembered, causes some 
degree of contraction of the gravimeter^. This conlractrtm 

^ cannot 
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^ahnot fail to reader the instrument in some small measure 
^ore s^fi^ible, and^ $o far as it gucs^ to counteract the ^lug-* 
gishness pro4siced l?y any increased tenacity in the fluid. 

But as the body of the instrument is made of glass, th« 
amount of the contraction must be very small, and the 
change of sensibility urising from it so very trifling, as cer- 
tainly by no means to qbscure such an eflcct as an increase 
.9f tenacity would occasion. I iherclbre wjih some con6-» 
dence conclude, that the fluidity of the water is not sen«ibly 
diminished, and conseauently that the polarity has not be« 
^un to exert any sensible influence ; it can scarcely, there« 
fore, be accoutited the cause of the dilatation. 



XXXV I . Oh an artificial Sub stance which possesses the prin^ 
cipal characteristic Properties of Tojiniu. By Cuahles 
HAT<;jHErr, Esq. F.R.S.* 

§ I. 

AHE discover)' of the principle on which the effects of 
tanning essentially depend, may be partly attributed to M, 
.Deyeux, who obtained a substance from galls which ho 
oonsid^ired as a species of Fesin f, but which was afterwards 
proved by M- Seguin to be that which renders the skins of 
animals insoluble in waticr aiid imputrescible, and thus. to 
be the principle by which ihey are converted into leather^. 

The chief characteristic property of this substance wai« 
^certained by M; Seguin to be that of precipitating gda-» 
tine or ffjue from water in a state of insolubility ; and as it 
was evidently different from any vegetable subs tanee hitherto 
^Kscovered, he gave it the name of tannin. 

This discovery of M. Seguin at once unveiled the theory 
of the art ; an easy and certain method was afforded by which 
-tannin could be detected, and its relative q«iantity in dif- 
ferent substances be detennined, whilst the nature and pro- 
perties of this newly dii»covered vegetable principle could be 
subjected to accurate investigation. 

The former has derived elucidation from the experiments 
of Mr. Biggin §, and much has been cohtributed in' every 
respect by M. Proust ]} ;- but the subject has received the 

• Froi^ the Transact icfm of the Rqifal Society for 1805. 
f Alt moire sar la Noix dt GalU^ par M. jpeyeux; ^^TuUfs de Phimie^ 
tome xvii. p. 23. 

I Ibid, tome X3C. p. 15. § Phil, Jran*. 1799, p. 259. 

II Aimales He Cuimk^ tpme xxv. p. 225, IbiX u^ic&e xli. p. 3SZ. Ibid. 
xiii^ p. 69^ 

3 greatest 
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greatest extension and some of the most valuable addition^ 
from the ingenious labours of Mr. Davy, particularly the 
discover)' of the important fact, that catechu or terra japo- 
liica consists principally of tannin *. 

The united results of the experiments made by these and 
other eminent chemists, appear therefore to have fully esta- 
biisihed that tannin is a pecufiar substance or pnnciple 
which is naturally formed, and exists in a great number of 
vegetable bodies, such as oak-bark, galls, sumach, catechu, 
&c, &c, commonly accompanied by extract, gallic acid, 
jdid mucilage. 

But no one has hitherto supposed that it couM be pro- 
duced by art, unless a fact noticed by M.^ Chenevix may 
fee considered as some indication of it. 

M. Chevenix observed that a decoction of cfoflee-berrie^ 
did not precipitate gelatine unless they had been previously- 
roasted ; so that tannin had in this case either been formed 
or had been developed from the other vegetable principles 
by the effects of heat t- 

Some recent experiments have however convinced me 
that a substance possessing the chief characteristic proper* 
ties of tannin may be formed by very simple means, not 
only from vegetable, but even from minerid and animal 
substances. 

§ IL 

In the course of my experimental on lac, and on some of 
the resins, I had occasion to notice the powerful effects 
produced on them by nitric acid; and I hare since observed, 
that by long digestion, almost every species of resin is dis- 
solved, andis so completely changed, that water does not 
cause any precipitation, and that by evaporation a deep* 
yellow viscid substance is obtained, which is equally Soluble 
"in water and in alcohol, so that the resinous characters are 
obliterated* 

When T afterwards had discovered a natural substance, 
which was composed partly of a resin similar to that of re- 
cent vegetables, and partly of asphaltumt, I Was induced 
to extend the experiments already mentioned to the bitu- 
mens, in the hope of obtaining some characteristic proper- 
ties by which the probabk original identity of these bodiea 
with v^etable substances might be further corroborated. 
In this respect I succeeded, in somef measure, better than I , 
expected j but I observed a very material difference between , 

♦ Phil. Trans. 180S. p 2S3. 
f Nicholson's Journal for 1802^ Vol. ii. p. 114, 
, Phil. Trans. 1804^ p. 385. 

- 3 ' ' tjie 
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the soliitlons of the resins and those of many of fhe bildofieaSy 
siicb^ for instance, as asphaltum and jet. The first effect 
of nitric acid, during long digestion with these substances, 
was to form a very dark brown sohition, whikt a deep yel- 
low or orange coloured mass was separated, which by sub- 
sequent digestion in another portion of nitric acid was com* 
pletely dissolved, and by evaporation wad converted into a 
yellow viscid substance, equally soluble in water and in 
alcohol, so as to perfect! v resemble that which by similar 
means had been obtained from the resins, excepting thai 
when burned it emitted an odour somewhat resembling 
that of the fat oiU« 

It therefore appeared to me that the first or dark brown 
solution had been formed by the action of the nitric acid on 
the uncomlined carbonaceous part of the bitumens, or that 
by which they are rendered black, and that the deep yellow 
portion wliiich was separated was that which constituted 
the resd or essential part of these bituminous substances. ' 
This opinion was cotifirmcd by some experiments which I 
purposely made upon amber; and having every reason there- 
fore to believe that the dark brown solution obtained from 
asphaltum and jet was in fact a solution of coal, I repeated 
the experiments on several varieties of the pit or mineral 
coal, from all which I obtained the dark brown solution iti 
great abundance; but those coals which contained little 
or no bitumen did not yield the deep yeHow substance 
which has been mentioned. 

In each experiment I employed 100 grains of the coal, 
which I dt^este^ in an open matrass with one ounce of 
nitric acid diluted with two ounces of water. (The specific 
gravity of the acid was 1 *40.) 

After the vessel had been placed in a sand-bath, and as 
soon as it became warm, a considerable effervescence, at- 
tended with much nitrous ^as, was produced : after about 
two days I commonly added a second and sometimes a third 
ounce oi the acid, and continued the digestion during five 
or six ^ays, or till the whole, or nearly the whole, was dis- 
*ohred, excepting in those cases when the deep yellow sub- 
ttilKse was formed ; for thi» I constantly separated. 

The next experiment was made upon charcoal, wkich 
was more readily dissolved than the preceding substances, 
without leaving apy residuum ; the solution was perfect, 
and the colour was reddish-brown^. 

Having' 

* The solubility of charcoal in nitric acid, and some of its propertiet 
when thus dlitolvedy have been noticed b^ proles^or lichtcnstein in Crell's 

Chemical 
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Having thus by means of hJtric acid obtaibtd solutions 
jfFOip asphaltum, from jet, firomseveralof the pit-coals, and 
Ironi charcoal, I evaporated them to dryness in separate 
"vessels, taking care \n the latter »part of the process to eva-« 
porate very giadually,-so as completely to expel the re- 
mainder of the acid without burning the residuum ; this, in 
every case, provtfd to be a brown glossy substance, which 
exhibited a resinous fracture. 

The chemical properties of these residua were as follows. 

1. They were speedily dissolved by cold water and by 
alcohol. • . . 

2. Tlicir flavour was highly astringent, 

3v Exposed to heat, they smoked -but little, swelled much, 
^Vd afforded a bulky coaU 

4. Their solutions in water reddened litmus-paper. 

5. The same solutions copiously precipitated the metallio 
*alts, especially mut iate of tin, acetite of lead, and oxysul- 
pbateofiron. The colour of these precipitates was com-« 
monly brown, inclining to that of chocolate, excepting the 
tin, which was blackish- gray. 

6. They prQ<?ipitated gold from its solution, in the me^ 
tallic state. 

7^ They alf^o precipitated the earthy salts, such as the 
nitrates of lime, barytes, &c» Sec. . * 

8. The fixed alkalis, as well as ammonia, when first added 
to these splutions, only deepened tlxe colour, bii^t after some 
if ours rendered them turbid. 

9, Glue or isinglass was immediately precipitated by tbese 
solutions from water, and the precipitates were moire or less 
bjrown ^ccx)rding totlie strength of the solutjonsi* The pre-* 
eipitates were also insoluble in cold ajnd jn boiling water, so 
that in their essential properties ihey pro\ped similar to those 
fc>riiKid by the varieties of tannin hitherto known, with th^ 
ditrerence^ that this factitious siibstance appeared to be ex- 
empt ironv gallic acid and mucilage, which commonly 
accon^.pany the varieties of tannin, and which occasion 
modiMcations in the colovir and appearance oH sqme of their ' 
precipitates. 

^ Having thus had the satisfaction to dis^jorer tfeat a pro^ 
duct resembling tannin could be fbrrt>ed by such a simple 
method, not only froan vegetabJe, -but also from mineral 
coal, I was uiduced to exannne how far the same might bife 
extended to animal co^l,. and I ihercfof e rediieed a portiiQii 

Che-ntctil Atinals, 178^ j by MrC Lowitz (Crell's Chemical Jc>ir.ial» trans- 
laied into English, vok li. p. 2.55.); and by Mr. Jameson, in l^ti Qvtliiu; q£ 
iku^- Jkiiii^calo^, of the Sheil*Mi4 Ulanijts^ &c. 8vo,. ^cjit. p. 107. , 
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f»f isingkss to that state in a close vessel, and batin]? ml^ed 
it into fine powder, I /digested it with nitric acia in tb^ 
manner which has been described. At first the acid did 
nqt appear to act upon it, but at leneth it was jlowly dis- 
solved excepting a small quantity, wnich however was in 
every respect unchanged ; and here we may remark, that as 
animal coal is incinerated with much more difficulty than 
vegetable coal or charcoal, 90 was the same dinerence 
to be observed when oxygen was presented to these bodies 
in the humid way. 

The solution resembled those which have been described^ 
excepting that the brown colour was more intense. It was 
evaporated to dryness, and was thep dissolved in distilled 
water, after which the solution, bei^g examined by the re- 
agents which had been employed in the fom^er experiments, 
was found to produce similar effects, excepting some differ 
rence in the colour of the precipitates. 

I next added some of the liquid to a solution of isinglass^ 
and obtained a copious precipitate. Thus it is evident, that 
a tanning substance may be formed fix)m animal as well as 
from vegetable and mineral coal ; and it is not a little cu- 
rious,, tnat this enables us to assert as a matter of fact, al^* 
though not of oeconomy, that one portion of the skin of an 
animal may be employed to convert the other into leather. 

In the course of these experiments I also subjected coak 
to the action of nitric acid, and obtained a product which 
resembled that which had been afforded by pit-coal ; but in 
this case (as might be expected) there was not any appear*^ 
ance of the deep yellow substance which has, so often been 
mentioned. 

These experiments, therefore, prove, that a tanning sub-* 
stance may be artificially formed by exposing carbon to the 
action of nitric acid ; and it also appears, mat this is best 
effected when the carbon is uncombined with any other 
substance excepting oxygen. The following experiments 
seem to corroborate this opinion. 

1 . A piece of Bovey coal, which^ had perfectly the ap- 
pearance of half-charred wood, was reduced to powder, 
and was digested with nitric acid until the whole wa« 
dissolved. 

Tlie colour of the solution was de^ yellow ;.and, by cva- 
pt)ration, a yellow viscid mass wis obtained, which was 
dissolved in distilled water. This solution wa^ then ex- 
amined by vario^is res^ents, and particularly by gelatine, 
but not any vestige of tanning matter could oe ai8covercd> 
and the predominant substapce 2]ippeared. to be oxalic acid. 
A. Vol. 23. No. 90. Nov., 1805^ M 2. Another 
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9. Another piece of Bovey coal, whieh had less of the 
ehtraeters of wood, and was more perfectly cafbonized^ was 
/treated in the way which has been detcriDed ; the sokitiott 
wa» brown, and^ unlik« the forme^^ affoTded a considerable 
precipitate with gelatii)e» 

3. A portion of the first sort of Bovey coal was exposed 

to a red heat in a close vessel, and was thee reduced t<^ 

> powder and d^ge^ed wit^ nitric acid; here a remarkable 

difference was to be observed^ for nearly the whole was thu> 

converted into the tanning substance. 

4*. A coal firom Sussex, extremely like the second sort of 
Botey coal^ also afforded the same product. 

5. A piece of the Surlurbrand from Iceland yielded a si- 
* nlilar result. 

6. Some deal saw-dust was digested with the nitric acid 
.tmtil it was completely dissolved ; by evaporation a yellow 
^viscid mass was obtained, the solution of which in watel- 

« tffforded results like those of the first experiment on the 
Bovey coal^ for oxalic acid was found in it, hut not any, of 
the tanning substance. 

7. Another i^rtion of the same deal saw-dust was con^ 
. verted into charcoal in a close -vessel ;. the charcoal was then 

treated in the mannej already described, attd was thereby 
formed into a liquid which copiously precipitated gelatine. 

8. Having previously ascertained that teak wood does 
not contain gallic acid nor tannin, I reduced some of it 
into charcoal, which was afterwardls readily converted into 
the substance abovementioned. 

In these experiments, the deal and the teak wood had 
been reduced to the state of coal, as usual, by fire ; but ae 
this does not appear to have been the means geiiendly em- 
ployed by nature to convert organized substances into the 
varieties of mineral coal, I for a considerable time previous 
to the discovery of the artificial tanning product had been 
employed in a series of experimenls^n the slow carboni- 
zation of a great number of vegetable substances by the 
humid way. 

The agent which I most commonly used to produce this 
effect was sulphuric acid^ occasionally diluted ; and although 
"^ raatiy of the processes were extremely unpleJasant and tedv-^ 
ous, yet I have not any reason to regret the time' which has 
been'thus employed. The subject; however, I foresee will 
branch but into several details^^none of which as yet I can 
regard as sufficiently completed to merit the honour 6f 
being^ubmitted to this learned society : but I am in a' 
manner altUQSt compelled Ati the present case te anticipate 

afftw 
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a few of the experiments, with their results^ boci^e they 
are intimately connected with the subject now under CQOr 
sideration. 

in these experiments I have observed that cook:entrate4 
sulphuric acid, wh"en poured upon any of the resinous sub* 
stances teduced to powder, dissolved them in a few minutes; 
at this period the solution was transparent^ commonly of a 
yellowish-brown colour, and of the consistency of a viscid 
oil. But if, after this, the vessel was placed on a sand- 
bath, the colour of the solution became progressivelv darker, 
sulphureou^ gas was evolved, and at length the whole ap*^ 
peared like a very thick liquid of an^ intense black. I pur- 
posely for the present pass over many phenomena^ some 
of which are peculiar to the different substances when thus 
treated, whilst others are general, and may (be referred to thos^ 
attendant on etherification, for my intention here is only to 
notice,' in a concise miuifter, such as immediately tena to 
elucidate the subject of-this paper. 

' When concentrated sulphuric acid is poured on the com* 
mon turpentine of the shops^ it almost immediately dis-* 
solves it like the solid resins ; and if abortion of this solu- 
tion be poured into cold water, the turpentine is precipitated 
in the solid brittle state of common ydlow re^in. But if a 
second portion of the same solution^ after the lapse of an 
hour or more, be in like manner poured into cold water, 
the r^sin thus formed is ndt yellow, but dark brown; and if 
four or five hours are suffered to elapse before a third portion 
is poured into water, the resin is found to be completely 
black. After this, supposing the digestion to be carriea 
on during several days, or until there is no longer any pro- 
duction of sulphureous gas, the turpentine or resin will be 
found converted into a black porous coal, which, if the 
operation has been properly conducted, does not •contain 
any resin, although a substance may frequently be separated 
by digestion in dcohol, which T shall soon have occasion 
to notice. 

When common resin was thus treated, I obtained about 
43 per cent, of the coal, which, after being exposed to a 
red heat in a loosely covered platina crucible, still amounted 
to 30 per cent'., and by the slowness of its combustion and 
other circumstances which need not here be related, ap- 
proached very nearly tq the characters of some of the mi- 
neral coals*. 

The 

• The di^Terence of the quantity of carbon, which mav be obtained ia 
the state of coal from resinous substances by the humid ana by the dry way* 

M2 is 
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The effects produced by sulphuric acid upon turpentine 
tnd resin are manifestly caused by the union of the two 
constituent principles of the latter (namely, hydrogen and 
carbon) witrv part of the oxygen of the former, so that sul- 
phureous acid, water, and coal are produced. I therefore 
availed myself of this process, by which coal could be pro* 
grcssivcly formed, whilst the original substance was gradu- 
ally decomposed, to make the following experiment. 

A quantity of common turpentine was treated with sul- 
phuric acid in the way which has been described, and 
different portions of the solution being poured at different , 
{)eriods into water whilst the remainder was digested during 
several days, I thus obtained, from the same original sub- 
stance, yellow resin, brown resin, black resin, and coal. 
I then digested a portion of each of these, as well as some 
of the turpentine, in separate vessels with nitric acid until 
they were completely dissolved, and afterwards reduced 
them to dryness. The different residua viaried in colour 
from yellow to dark brown, corresponding to the substances 
which had been employed; These were then dissolved in 
distilled water, and were examined by solution of i^nglass 
and other reagents. 

• 1. The solution of the residuum of turpentine was pale 
straw colour, and did not precipitate gelatine. 

2. That of yellow resin resembled the former in every 
respect. 

3. That of t^e brown resin was of a deeper yellow, but 
in other particulars resembled the above. 

4. That of the black resin, on the contrary, yielded a con- 
siderable portion of the tanning substance, — and 

5. That of the coal afforded it in grtat abundance^ 
Hence it appears, that these different modifications qf 

turpentine yielded the tanning substance only in proportion^ 
to the quantity of their original caAon, which, by oxidize- 
mentJ, had been progressively converted into coal*. 

Other substances, when reduced into coal in the humid 
way, were in like manner formed into the tanning sub- 
stature by nitric acid. In fact I found this to be the con- 
sfatit reMt, and amongst the many substances which were 

k very c<?iisiderable ; ^mt itui/ take common resin as an example, for when 
lOO^rains were eipo»eiI to smiple distillation in a small glass retort placed 
u< cV ail dp^h charcoal fire, the residuum of coal only amounted to three- 
tiourihs of a grain. 

* ^^ome late experiments have however convineed me that carbon need 
not be absolutely converted into coal in order to produce the artificial tan* 
i jff\l iiubsiaucc ; but this wiU be more fully ejcplaised in a subse^u^nt 
y6ip«r.. 

. ' ** * * cxammed, ' 
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examined^ I shall mention various kinds of wood, copal^ 
amber^ and wax^ all of which, when reduced to coal by 
sulphuric acid, yielded similar products, by subsequent 
treatment with nitric acid. 

But this substance may likewise be artiiicidly produced 
without the help of nitric acid, although in a less propor- 
tion, as well as with some slight variations in its cbarac-- 
teristic properties ; for, as I have already observed, when 
any of the resins or gum resins (such as common resin^ 
elemi, assafoetida, &c.) have been long digested with sul- 
phuric acid so as to assume the appearance and general 
characters ofcoal^ if afterwards they are digested with al- 
cohol, a portion is dissolved, and a dark brown solution is 
formed which by evaporation yields a mass soluble in water 
as well as in alcohol, and which precipitates gelatine, ace- 
tite of lead^ and muriate of tiu^ out produces only a very 
slight effect on oxysulphate of iron. This substance, there- 
fore, which may thus be separated by alcohol from the coal 
formed from resinous bodies by sulphuric acid, evidently 
contains some of the tanning matter, which has been pro- 
duced during the carbonization of those substances. 

A natural process very similar to this I much suspect 
takes place in some cases where peat is formed ; I say in 
some cases, because the production of tanning matter does 
not seem to be absolutely a necessary consequence attend- 
ant on the formation ot peat ; for in many places where 
the latter abounds the former cannot be detected, whilst 
in others it is very abundant, and acts powerfully on 
animal bodies which have accidentally been exposed to its 
effects. s 

There are many facts of this kind upon record, such as 
Ihe account of the bodies of the man and woman preserved 
in the moors near the woodlands in Derbyshire, and also of 
the woman found in the morass at Axholm, in Lincoln- 
shire*. Now I am mqch inclined to believe, that the 
tanning substance which so much abounds in these and 
some other peat moors, did not originally exist in the ve- 
getable substances from which the peat has been produced. 
But that it has been and continues to be progressively form- 
ed ^(under certain favourable circumstances) during the 
gradual carbonization and conversion of the vegetable mat- 
ter into peat. 

§ in. 

In most of the former papers which I have had the ho* 
♦ Phil. Trans, voi xxz^iii. p. 418. Ibid, vol xliv* p. 571. 

M 3 nour 
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nour to lay before the Royal Society, I have, fdr greater 
perspicuity, generally concluded with a recapitulation of the 
contents ; but in the present case this appears tlo be super- 
fluous,, as the whole may be concentrated into one sifnple 
fact, namely,* that a substance very analogous to tannm^ 
which has hitherto been considered as one of the proximate 
principles of vegetables, may at any time be produced, by 
exposiiig carbonaceous substances, whether vegetable, ani- 
Hfial, oir mineral, to the action of nitric acid. 

Since the preceding experiments were made, I have fur-* 
ther proved the efficacy of this substance by actual practice, 
and have converted skin into leather by means of materials 
which, to professional men, must appear extraordinary, 
such as deal saw-dust, aspbaltum, common turpentine, 
pit-coal, wax candle, * and a piece of the same sort of skin. 
Allowing, therefore, that the production of this sub-^ 
^stance must for the present be principally regarded only as 
a curious chemical fact not altogether unimportant, yet, as 
the principle on which it is founded appears to be deve- 
loped^ we may hope that a more oeconomical process will 
. be discovered, so that every tanner may be enabled to pre- 
pare his leather even from the refuse of his present ma- 
terials. 

The' organized bodies and their products have only of 
late years much attracted the attention of-<:hemist5, many 
of whom, even at this time, (although the modes of che^. 
mical examination have been so much improved) seem dis-t 
gusted and deterred by the . Proteus-like changes which 
take place whenever these substances are subjected to ex- 
periment. 
, ^ But these variable and endless alterations of their proper-v 
ties seem rather calculated to operate as incitements to in- 
vestigation; forby the accumulation of facts resulting from 
the changes produced in these bodies by disuniting and by 
ire-combining their elementary principles, not only will 
chemistry as a science become further illumined and ex-" 
tended, but it will, as it has hitherto done, retider great 
' and essential services to the arts and manufactures* 



XXXVII. Proceedings of Learned Societies, 

KOYAL SOCIETY, LONDON. 

•*■ HE meetings of this society commenced, after the sum* 

xner vacation, on Thursday, November 7 9 the hon, Mr. 

\ Grevill^, 
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Greville, in the chair. The business of the season opened, 
as usual, with the Croonian lecture, by Mr. Carlisle, on 
the Power aiid particular Struciure of the Muscles of Fishes. 
The excellence of Mr. Carlisle's former lecture on muscu- 
lar motion awakened curiosity ; and if in the present be 
has been less successful, it is perhaps rather owing to the^ 
more limited nature of his subject, than to the want of 
original observations and experiments. After several mi- 
nute physiological explanations of the nature and peculiar 
structure of the muscles of fishes, and their invariable 
insertion in fleahy instead of tendinous matter, the au- 
thor proceeded to detail his experiments on their power 
and particular use, in enabling the animal to 'move 
with so much rapidity through a fluid so dense as wa- 
ter. He ascertained that the muscles of the sides and 
tail are solely those by mean^ of which the fish ad- 
vances ; that the pectoral and atdominal fins serve only 
tp^ raise or lower, and balance it in the water } and 
that, deprived of these muscles and again put into water, it 
remained at the bottom without being able to ascend, but 
with the power of advancing as before. By cutting off the 
pectoral and abdominal fins of one side, the fish lost the 
power of balancing itself upright, fell on its side, and ad- 
vanced slowly. He accounted for what is vulgarly called 
drowning in fishes, when caught by the angler's hoo^ 
from the vefy great violence wim which they at that time 
strike the water, and consequent prostration of strength ia 
th^ muscles y that they fall on their side or back, and ap- 
pear as if drowned. The effect would be the same if the 
hook was placed in any other part of the body as well as 
the mouth ; exhaustion, and not suffocation being the 
cause. 

On the 1 4th, the readinc: of this interesting paper was 
concluded. The fluids of fishes coagulate at aoout 160*^ of 
Fahrenheit. 

On the same evening was read the3akerian lecture ou 
the Force of Percussion^ by Dr. Wollaston, secretary of the 
sopiety. The nature of mathematical discussions renders 
analysis extremelv difficult, although Dr. Wollaston 's lec- 
ture possesses tne rare merit of orevity and perspicuity. 
The hitherto undefined, and perhaps undefinable force of 
animal power has long exercised the ingenuity of mathe- 
maticians, and Dr^ Wollaston has wisely contented himself 
with following Smeaton on that subject* His illustration 
of the force of percussion, however, and of accelerated mo- 
tion, be conceives to be somewhat novel, and to contain 

M4 sometbing 
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somctbmg overlooked by his predecessors ; it has cerUifily. 
ipuch simplicity. 

SOCIBTy OP ANTiaUARIES/ 

The ttjectings of this society took'jplace on the same (Even- 
ing and hour iinniediately preceding that of the Royal. On 
the first night was exhibited a bronze bas-relief of a boy rid- 
ing on a doTphin,with a head somewhat depressed resembling 
^hatof a bird. This curious and highly interesting piece or 
antiquity was found at Colchester ; but the discoverer could 
give no satisfactory account of its nature or use. He sup- 
posed it to have been one of the Dli Penates or Lares, and 
that it represented Cupid, the god of love, in one of the 
various characters in \VTiich the antients adored that power- 
ful deity. Were we , permitted an observation different 
from these learned anticiuaries, we would pronounce it not 
a Cupid but a Bacchus seated on a dolphin, the head of 
which is depressed, indicating the descent of the jolly god 
ad inferos, which, according to the modern system of ex- 
plaining mythology, was emblematic of the sun*s setting 
apparently m the sea. This figure is supposed to have beeii 
adopted by the Greeks from the inhabitants of the north- 
west, which they called Skiros, where their Cimmerian Tar-i 
Jarus was placed. The discovery of this bronze bas-relief 
will, we hope, lead to more accurate k/ibwledge of the 
northern mythology. 

On thel4th, the several silver coins of Edward III., and two 
Roman copper coins (one of Claudius) were exhibited. 
The latter were found in the bed of the Thames, opposite 
Sion-house, near Kew. Two drawings of paintings, discot 
vered in repairing the walls of St. Stephen's chapel, West- 
minster, were also displayed. They are about three feet by 
two, and consist of several persons around a table in oiie 
jcoynpartpient ; in the other, of three female figures with an 
mireola uidicative of their saintship. Both the male and 
female countenances have the air of Normans : perhaps the 
painter may have been of that country. 

On the ^Ist, this society was occupied with the election 
of p. member of its council. 

FRENCH NATIONAL INSTITUTE. 

The class of physical aiid m^athematical science proposes 
for the subject of a prize, which, it will adjudge in the pub- 
lic sitting of the first Monday of Messidor, in the year 
15, the foUqwing question, which it remits to the nieeting, 

'fq deterniipe by observations and by anatomical and 

chemical. 



Digitized by VjOOQIC 



French National InsiMute^ 185 

chemical experiments, what are the phsenomena of the torpor 
-which certain animals, such as marmots and dormice un- 
dergo during winter, with respect t6 the circulation of their 
blood, their respiration, and their irritability ; also to in- 
quire what are tne causes of this sleep, and why it is pecu- 
liar to those animals. 

It is required that a precise detail be given of the ordinary 
temperature of these animals, of the degree of cold neces- 
sary for their torpor, of the natural temperature which they 
retain during their lethargy, of the time which is neces^ 
sary for theui to resume their natural temperament when 
they waken ; of the quickness of their pulse duting . the 
two slates 5 of the quantity of oxygen which they consume 
in a given time, both in their quick and torpid state; of 
the profoundness of their torpor, both with respect to their 
sensibility and to their simple muscular irritabihty : finally, 
of the colour and the chemical state of their blood. 

The proposers of the. prize do not require that the experi- 
ments be made on all dormant animals ; only that they be 
made with strictness on the kinds most easy to be procured. 

The prize will be a kilogramme of gold (about 3,400 
francs). The memorials sent for competition must be re- 
mitted to the secretaryship of the Institute before the first 
Germinal, of the year 15. 

Conditions of the Competition. 

All persons excepting the members of the Institute are 
admitted to the competition. 

No work that is sent to the competition is to bear tlic 
name of the author, but only a sentence or device. 

It is allowed, if the writers choose, to attach a separate 
and sealed note, which shall inclose, besides the motto or 
device, the name and address of the author. This note is 
not to be opened unless the piece obtain the prize. TTic 
works dcstmed for competition nm^ be sent to the office of 
the secretary, franking the packet which contains them. The 
clerk of the secretaiyship will give receipts for them. They 
may also be addressed, carriage paid, to the perpetual secre- 
taries of the physical and mathematical sciences. 

The competitors are informed, that the lustitute will not 
return any of the works which sliall have been sent to the 
competition. Tht' authors shall have liberty to take copies 
of them, if they have occasion. The administrative com- 
mission of the Institute will deliver the eold jnedal to the 
bearer of the receipt. In case there Ann have been no re- 
ceipt 
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ccipt taken, the medal will not be sent, but to the authop 
himself, or to the bearer whom he shall employ. 

CELTIC ACADEMY, PARIS. 

This academy at a late mteting^submittcd to the test an in- 
genious contrivance of one of its members, which communi- 
cates the faculty of correspond.ing and conversing with per- 
sons of whose language you are entirely ignorant, without 
anypreliminary study, without expense, without embarrass- 
ment, or the least mental exertions. It was tried by twen- 
ty-five, academicians on the European languages, and this 
trial demonstrated, that by means of this discovery, a per- 
spn may travel wherever he pleases without an interpreter ; 
that he may ask for every thing he wants, converse on every 
kind of subject interesting to a traveller, and even express ^ 
metaphysical ideas. This process is intended to be made 
public. ^ 

LITERARY SOCIETY, MANILLA. * 

Dr. Anderson, of Madras, has published in the Madras 
Gazette the following letter, which he had lately re- 
ceived from the Manilla, announcing the formation of a 
literary society in that city : 

"There is' lately instituted here, under the immediate 

Erotection of government, a literary society, to which they 
aive done me the honour to appoint me secretary. The 
intention of this society is to produce a journal every 
month, treating of the different branches of useful sciences 
of the Philippine islands, in order to encourage industry. 
Each will begin with an historical extract of these islands 
since the commencement of their establishment by the Spa- 
niards, drawn from the most approved authors on this sub- 
ject, deprived of all superstition in the antient relations. 
After that they will speak of the three kingdoms, the ani- 
mal, the vegetable, and the inineral. Agriculture will oe- 
<:upyagreat space; and commerce and industry will for- 
nish the journal with something upon navigation. A few 
sheets will be reserved for the remarkable events of ev'ery 
description which may have occurred, with observations on 
their different accidents. This is nearly the plan, which 
you will be able to judge more of by the prospectus, which 
I shall have the honour of sending to you by the first op- 
portunity; but it is at present in the press, and will not 
appear before the end of the month. The society, wishing 
to acquire all the information and light which can4eud to 
render their work mor^useful^ and at the same time enter 

into 
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into a correepbndence with ^he other different societies who 
are occupied b^ the same views, have requested me, and 
in particular the president, don Domingo Goyena, to in- 
form the society at Madras of their intentions by this op- 
portunity, until they can do it more formally by sending 
the prospectus of their journal. Not knowing any of the 
other members of this society excepting you, sir, I take the 
liberty to request you will engage the learned members of your 
assembly in favour of this infant society — Friends ofLugonim 
—and engage them to admit with benevolence the request to 
enter into correspondence, and make known to this infant 
in the cradle their lights, th^ir works; and, in fine, to assist 
it with their succour, that it may one day^be enabled to 
tread m the steps of its masters. I cannot help being ex- 
tremely flattereu, sir, by a commission which brings to my 
recollection a person of your merit, and which will often 
give me the opportunity to assure you of the sentiments o^ 
respect and high consideration wilh which 

** I have the honour to be. Sir, 
*^ Your very humble and very obedient servant, 

Manilla, <« J. M- DaYOT/' 

lOth Feb. 1804. 

SOCIBTT AT BOMBAY. 

A society has been instituted at Bombay for the purpose 
of collecting useful knowledge in every branch of science, 
and of promoting the further investigation of the history, 
literature, arts and manners of the Asiatic nations. Sir 
James Mackintosh, who was elected president, delivered a 
very eloquent discourse on the occasion. 



XXXVIII. Intelligence and Miscellaneous Articles. 

\ VACCINATION IN INDIA. 

To tJie Editor of the Government Gazette. 

SIR, 

1 HE settlements of Columbo, Madras, and Calcutta, ha- 
ving started nearly at the same time in the race of vaccirw^ 
inoculation similarly equipped, it mav be worthy of in- 
quiry, how so great a difference should exi^t in their pro-* 
gress as appears by public papers ; seeing /that some time 
ago, Avhen the vaccine returns at Madras gave 145,000, 
those at Calcutta were only 11,000,; and now, by the 
Ceylon Government Gazette of the 5th instant, 26,00a 
person^ have been Vaccinated there notwithstanding th«> 
8 . pressure 
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pressure of war on that island^ and on the last returns of 
the accountant-general hereNamount to 216,000. 

From the difficulties and inconveniences occasioned by 
war, however, neither the coast nor Bengal have been ex- 
empt, and therefore this cannot be held as a sufficient rea- 
son of disproportion. The zeal of professional men every 
where, with vtxy few exceptions, having been nearly the 
same, the real cause therefore remains a desideratum j but 
the display of so many operations having lately excited a 
varietv of plans of alterations amongst several gentlen>eii 
of this establishment, renders it in some degree proper to 
pay attention to the idea of a permanent and fixed institu- 
tion, so that every village, may have vaccine inoculators 
within itself, in the same or a similar manner to such use- 
ful avocations as you will see detailed by me, in a letter to 
captain James Achilles Kirkpatrick, page 89 of the accom- 
panying volume, which you mav therefore repript in the 
Gazette to-morrow, along with tnis letter. 
I am, Sir, 

Your very obedient servant, 

FortSt.Georjre. J. AnDEESON^ 

Dec. 19, 1804. 



To Captain James Achilles Kirkpatrick, 

DEAR SIR, 

The compass of a letter hardly admitting room for an- 
swers to Mr. Morton Pitt's quenes, I must again trouble 
you to render the answer which I have given to his question 
of "what proportion the rent bears to the year's crop'*morQ 
intelligible, by stating the practice at the village of Nun- 
gambacum, wnere I am situated, which may serve to give 
an idea of the distribution of grain, the greatest necessary 
of life, from the very spot where it grows ; a practice that 
seems favourable to the preservation of good-will between 
the diflerent ranks of society. 

In this village twelve farnilies of labourers have twenty- 
five ploughs, with which they cultivate I60cawnies* of 
! ground, paying rent to government, and 40 cawnies of free 
and ; and as the question only relates to the first, it will 
be sufficient to say that the cawnie generally produces sixty 
jnarcals f of paddy, of which, when cut and gathered into a 
heap, the cultivator must give one marcal to the carpenter 
and iron -smith, and another to the washerman and barber. 



• One cawnie is 57,000 square fieet. 
f One marcal is ti^ax. measutes. 
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A butidle of the straw, containing one measure* of paddyt, 
is tbided up and given away, when the crop is divioed with 
government, to FuUiar church, another to, the £esvareu 
church, Permall church, the Vadum .schoolmaster, the wa- 
ter-charity pandall, the village beadle, the amildar office 
water-woman, the doctor, the taylor, the man who burns 
the dead and waters the fields. 

When the heap is trodden and separated from the straw,^ 
the taylor sings a song to render ihb crop propitious, for 
which he gets a measure of the unwinnowed grain* 

When the crop is properly cleaned, the church of £esva« 
ren, the church of Permall, the church of Peduareear, the 
Tillage extra servint, the Vadum schoolmaster, the dancing 
girls who attend marriages and funerals, and tliQ lamp-ou 
for the amildar's office, have each two measures. 

The village clerk six measures ; the watchman^ by guess 
of hand, one measure ; Pulliar church, half a measure ; the 
water^charity pandall, the same quantity; as well as, the 
village carpenter, ironsmith^ washerman, barber, beadle, 
water-woman, and doctor. 

After the above business is over, the village clerk distri- 
butes, to the cultivator, two marcals and seven measures ; 
the head man of the village, one marcal and two measures; 
the watchman, one marcai ; the village servants, aftogether 
six . measures ; the head bramin, two measures; Caulata- 
petty^ church, five measures ; Ecsvaren church, one mea- 
sure and a half; Permall church, one and a half; repair of 
the tank, one marcal and four fneasures. 

The remaining grain is then divided between the culti* 
vator and government, deducting one marcal and a half from, 
government's share for the watchman and clerk's fees. 

>ort Si. George, JjVMES AnD£RSON« 

M<4y21,lt98. ^ 

.PRESERVING OF HOPS. 

The following method of preserving h^ps is given in 
Klaproth's Journal of Chemistry : 

The author, from experiments be has made, proposes to 
distil the hop's with water: when the distilled wat^r is- 
drawn off^ the essential oil which floats on the surface i^ to» 
be separated ; the r^fu^e which remains in the still is^ to be 
well squeezed, and boikd a second time, after which i^ is* 
to be evaporated to the consistence of extract, adding » 
little distillpd wale/. When recjuired for use^ the essential 



• A meawre it thirty-four ounces, 
f Pft idy is net in the hu|k. 
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oil is pounded with a little sugar, then diluted with the 
extract in some new beer. The beer is rendered somewhat 
bitter by it, from which the author concludes that one 
must either save a quantity of hops, or obtain beer which 
will keep much better, consuming no more hopsthai^ usual. 

He proposes also, in years when hops are scarce, to 
substitute for them the menyantkes irifoliata, (the common 
liuck-bean, or marsh trefoil, marsh clover) taking care to 
add a fourth or a third part of hops. 

On the face of this process it is not easy tp perceive that 
any thing is gained by this extra labour, which is^ hot se- 
cured by boiling the hops in the beer itself as is usually 
done. The only question is. Whether a larger portion of 
the useful parts of the hops can, in a plentiful season, be 
preserved by making the Jcind of extract recommended, 
than by keeping the hops themselves. It is certain that 
much volatile matter is dissipated from iiops kepi in, bags 
in the usual manner ; but probably a better way to prevent 
this waste would be by packing them up in tight casks, X& 
prevent this' evaporation. 

ASTRONOMY* 

Talle^ qf the right Ascension and Declinatioji of CereSy 
Pallas y and Juno y for Dccemler IbOb. 
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Eur ATA. — ^In the -Table given in No. 88, th^ hours, instead of being con- 
tinued down the columns, as in the first and second lines, viz. *^ 7** in the 
one and " 5 '* in the other, were marked ** ". 
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THB IBIS. 

In our present number we have given a skeleton of this 
antient sacred bird of the E^ptians. An engraving of the 
bird itself^ accompanied witn a description^ was given in 
our eighth volume. , 

LIST OP PATENTS. 

A grant unto Richard Kentish, late captain in the Cam- 
bridgeshire militia, but now of Birmingham, in the county 
of Warwick, esq.; for his invented armour waistcoat, ' 
which is a sure defence against the bayonet, sword, pike, 
or any pointed instrument, and in many iiistances may 
prevent the wound from a musket ball. Dated Oct. SO. 

To Joseph Huddart, of Highbury Terrace, in the county 
of Middlesex ; for sundry new improvements in the manu- 
facture of large cables, and coraage in general. Dated 
October 30. 

To Samuel Meller, of Gresse- street, in the county of 
Middlesex, engineer ; for certain improvements on steam 
engines. Dated October 30. 

To John Hartop, of Brighttide, in the cmmty of York, 
iron-master; for certain i^lprovements in the method of 
preparing malleable iron for the purpose of making the 
same into bafs, sheets, aud slit rods, and manufacturing 
the same also into hoop iron, and that he has invented cer- 
tain improvements in the method of preparing ^11 other 
malleable metals. Dated November 7. '- 

To John Trotter, of Soho Square, In the county of 
Middlesex, esq.; for a rotatory engine for applying the 
powers of fluids as first movers. Dated November 14. 

To William Milton, vicar of Heckfield, in the county of 
Southampton, master of arts ; for a mode of rendering car- 
riages in general, but particularly stage coaches, more safe 
than at present, and various other improvements upon such 
carriages. Dated November I6. 

To John Curr, of Sheffield Park, In the county of York, 
gentleman; for a' method different from any that has hi- 
therto been invented or known of laying a rope ; or, in other 
words of twisting and forming the strands together that 
compose the round rope. Dated November 16» 

To Andrew Flint, of Gee-street, Gos well- street in the 
county, of Middlesex, millwright, for a machine upon an 
improved construction, which may be used as a sieam en- 
gine. Dated November 16. 
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1^2 Meteorology^ 

meteorqlogical table 

By Mr, Caret, of the Stranx>, 

For November 1805* 
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N. B. The barometer's height is taken at nooo. 
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3CXXIX. Examination of different Processes for obtaining 
the Separation of Nickel from Cobalt. By Christiax 
Frederic Bucholz*. 

-I HE want of pure nickel and oxide of cobalt determined 
nie, for the sake of obtaining it, not only to make experi* 
ments of my own invention, out also to repeat different pro- 
cesses proposed for the same object. As it happens but 
too freqviently that some accidental circumstances in expe- 
riments are omitted by their authors, or that we are unablcj 
from ignorance of certain indicative characters, to employ 
the most scrupulous exactness in examining the products 
obtained, — a circumstance which makes the process we fol- 
low give evidence of its own insufficiencv, — it will be agree- 
able to chemists to find here an abridged explanation of my 
experiments on this matter : the results they have yielded 
me, added to those which the labours of other chemists 
have afforded them, will point out the most convenient 
way to the end proposed, while they save unfruitful trouble 
and expense. 

A. The able chemist Hermstadt had proposed for making 
the separation of oxide of cobalt from the oxide of nickel,' 
a method which consists in dissolving in ammonia the ni- 
trate or the sulphate of cobalt impregnated with nickel, and 
to expose the solution to a single evaporation. I proposed 
to try this process with the contrary design. 

1. An ounce of ore of earthy cobalt was. therefore disj 
solved by heat in four ounces of nitric acid of the specific 
gravity of 1*220, in which had been put an equal quantity 
of water, which gave in residue three gros of oxide of ar- 
senic under the form of little crystals. The solution, di- 
luted with a portion of water, was of a dingey green colour. 
It was filtered, and diluted with a greater quantity of water, 
and a little oxide of bismuth was separated. Caustic am- 
monia was added in excess " until it made no more sensible 
solution in the obtained precipitate. That which was not 
dissolved, being of a reddish white, was a composite of the 
arseniate of cobalt with a little oxide of bisn^uth and oxide 
of iron. The filtered solution, which was of a beautiful 
blue, was evaporated in a gentle heat, by which means 
about two gros. of a beautiful clear green matter was depo- 
sited, which on examination was found to be an oxide of 

♦ From the New Umversal Journal of Chemistry of Messrs. Bucholz, Crell, 
&c., vol, iii. ^ ; 

Vol. 23. No. 91 . Dec. 1805. N nickel 
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iaickel united with oxide bf cobalt. The ftltered liqiiof, 
having been afterwards evaporated by the heat of a stove, 
still deposited some oxide of the same quality. The saline 
mass of nitrate of ammoniated nickel, of a deep green co- 
lour, which had been obtained by evaporation, was redis- 
Solved, filtered, and kept in. ebullition with an excess of 
caustic potash till the ammonia was completely evaporated. 
By this means there was still separated a gros and a half of 
the oxide of nickel, which did not appear to contain any 
thing more than,a little oxide of cobalt. 

2. As ihe separation was not effected very perfectly or 
iftasily by the proce;ss I have mentioned, I made trial of sul- 
phuric acid. For this end, I poured an equal Quantity of 
water on the oxide formerly obtained, and I added sulphuric 
acid. By the aid of heat the whole was dissolved. There 
was then disengaged, in a very evident manner, an odour 
sin^ilar to that of oxygenated muriatic acid, although there 

^ad not been an atom of muriatic acid employed. I have 
' before observed the same phaenomenon on a similar occa- 
sion. The solution was afterwards treated with ammonia, 
as formerly, until it was almost all redissolved: the residue, 
which consisted of oxide of cobalt with a little oxide of 
nickel, had a colour of verdigris. When the solution had 
been evaporated in a gentle heat, and was separated by 
filtration from the deposited powder, of which the greater 
part was oxide of cobalt, it was left to a spontaneous eva- 
poration. It crystallized, without any other separation, in 
. groups of prismatic crystals, partly of a pale green, and in 
crusts of an azure colour at the edges. A trial of the oxides 
separated by potash from the solution of these crystals, as 
-well as from the mother liouors, made it obvious that they 
both contained cobalt nearly in the same proportion. 

3. Though in this case the result was unsuccessful, I re- 
solved, nevertheless, to recommence the same experiment 
on a greater quantity, hoping that the separation might 
better succeed by crystallization. In consequence, the oxide 
being separated by the carbonate of potash from a solution 
of eight ounces of ore of earthy cobalt in common nitric 
acid (whicli had been before evaporated and llltered), this 
oxide, treated with a sufficient excess of potash to separate 
from it. as much as possible, the arsenic acid which might 
be conibined with it, was dissolved in the sulphuric acid 
weakened by eight parts of water. Some pure ammonia 
was added to the liquid, so as to dissolve what was soluble 
in the precipitate. The filtered solution was evaporated by 
a moderate ebullition^ and afterwards left to spontaneous 

evaporation. 



Digitized by VjOOQIC 



On the Separation of Nickel from Cobalt. 1 93 

evaporation. After having parted with a little cobalt mixed 
with nickel of a pale green, the saline part collected it* 
self, by little and little, into crystals of a blueish green, 
which could here and there be perceived to be prisms, to 
which, in different points, were attached some small crys- 
tals of calcareoyas sulphate. To free, as inuch as possible^ 
these crystals from the adhering mother liquor, they were 
washed with distilled water, and dried between leaves of 
blottinff-paper. Although the remainder of the lixivium 
showed no disposition to deposit other regular crystals, I 
was not able to recognise any difference between the metal 
which \i contained and that in the crystals : it was in both 
an oxide of nickel mixed with cobalt. The crystals, which 
weighed five half-ounces, were redissolved in 32 ounces of 
boiling water; the solution was evaporated to the formation 
of a thin pellicle, and, after having been filtered, it was put 
in the vicinity of a stove, to cool slowly and to crystallize* 
At the end of 48 hours the greater part of the salt was crys- 
tallized in beautiful tetraedral and rhomboidal pyramids^ 
short, and of a yellow green, of which the lateral surfaces 
formed an angle of 11 5 and 65 degrees, often with a trun- 
cated extremity, and always with an angle of 1 36 degrees 
of inclination towards Ihe terminal surface. This result 
proves that the salt can more easily be formed in regular 
crystals by refrigeration than by slow evaporation. All 
these collected crystals haying been washed with water were 
redissolved, and the separation of the oxide of nickel was 
effected by boiling it with carbonate of potash till the am- 
monia was disengaged. 

4. As much for the sake of having this oxide free from 
carbonic acid, as for judging if it was purged of cobalt, I 
dissolved it in nitric acid, and treated it afterwards with pure . 
ammonia, in the manner which has been often mentioried- 
I evaporated to dryness the beautiful blue liquor which had, 
been freed by filtration from a residue of five grains, which 
showed itself to be an impure oxide of cobalt. After a sub- 
sequent solution there was deposited an oxide of a beautiful 
clear green, which, after being washed and dried, weighed 
a half-ounce. The liquor which passed through the filtet 
was analysed by carbonate of potash at a heat of boiling 
water, which still gave 170 grains of oxide of nickel con- 
taining carbonic acid of a pale green. I dissolved a little 
of it m muriatic acid, and applied the solution to pajjer. 
On heating it afterwards, the stains became yellow, inclining 
only a little towards green. But when the oxide of nickel, 
which had b^en separated from the same during evapora- 

N 2 tion^ 
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tion, was dissolved, disengaging much of the oixygenated 
imiriatic acid, on being spread upon p£tper, and warmed, it 
showed the colour of a sympathetic ink wlell saturated with 
cobalt; from whence it follows that it was more rich in 
cobalt than that collected by precipitation • 

Theoxides, collected in a different manner, were dissolved 
in the nitric and sulphuric acids after becoming gray. I 
belief ed that this happened because the oxide of the nickel 
had been perhaps the first dissolved, and because the oxide 
of cobalt Was, at least for the most part, the last remain- 
ing; which, however, was not confirmed by the experi- 
ments made on this subject. When exposed to a low red. 
heat, these oxides changed their colour into a blackish gray, 
and then (as was also the case by the addition of sulphuric 
acid) they threw down some residuum by evaporation of the 
nitrous acid, which was also separated from it by the addi- 
tion of an alkaline lixivium. In other respects it acted with 
ammonia, &c. in the manner that has already been men- 
tioned. 

The following is the result of what has been so far 
stated;' 

a. The sulphates ^and the nitrates of ammoniacal nickel 
drawn from the ore of cobalt contain always some cobalt 
in their composition; it is impossible by the proce&s of 
Hermstadt, modified in the preceding manner, to have the 
oxide of nickel without a mixture of cobalt. 

I, By partially decomposing the nitrate of ammoniacal 
cobalt by evaporation, there is obtained an oxide of nickel 
very rich in cobalt which contains nitric acid, and the oxide 
of nickel which is found in this salt not yet decomposed 
contains a very small quantity of cobalt. 
' B. Dr. Schnaubert has shown {Journal de Pharmacie, 
pat Tromsdorff, vol. ii. no. S. p. 66,) a process for ob- 
taining an oxide of pure nickel; that is, td dissolve th« 
-metal of nickel mixed with cobalt, or its oxide already dis- 
engaged from- other substances, in nitric acid, to precipitate 
it by carbonate of potash, and to expose it to a white heat , 
after washing and drying. In this manner he always ob- 
tained a yellow oxide, on which he afterwards boiled sul- 
phuric acid sufficiently strong, which gave him a solution of 
oxide of nickel of a grass green, while the oxide of cobalt 
'-showed itself in the residuum under a yellow colour. He 
proved the purity of the sulphate of nickel prepared in this 
way, by the property which ammonia had to precipitate it 
of a clear green colour, and, when added in excess, to re- 
dissolve it of a beautifiil dark blue colour. This argument 
- - - , will 
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will appear insufficient to those who know that the oxide 
of nicjkel, mixed even with many hundred times its weight 
of cobalt^ does not experience any sensible change of co- 
lour in its precipitations, nor in its soluiions with ammonia; , 
and besides, he. has not pointed out the means by which he 
was convinced that the oxide obtained in the residuum of 
the solution in the sulphuric acid was an oxide of cobalt. 
The vague precept, to heat the oxide obtained, without 
giving the least information on the degree of heat; the 
uncertainty in which he leaves us respecting the sulphuric 
acid of which he made use; all these circumstances throw 
upon the exactness of the indicated process a doubt which 
the following experiments alone will be able to clear up. 

1. A portion of oxide of carbonic nickel A, was exposed, 
daring an hour, to a violent fire nearly of a white heat. The 
oxide, when yet warm, was brownish yellow. After cool- 
ing it took a gray colour inclining to yellow, but not en-^ 
tircly so. The oxide of nickel obtained by the evaporation 
A 4, having been treated in the same manner, was yet a 
little more gray than the preceding. The oxide of carbonic 
nickel was again exposed, for half an hour more, to a white 
heat: while hot it was yellow inclining to brownish, but 
when cold it was gray inclining to a brownish yellow. 

2. Thirty grains of this torrified oxide were kept some 
hours in digestion with ninety grains of pure sulphuric acid 
of the specific gravity of !• 860. Having been afterwards 
heated, the mass swelled up with a noisy ebullition, and pre- 
sented a yellow substance mclining to green. By ebullition 
with a half-ounce pf water it was dissolved, leavmg nearly a 
grain of powder of a gray yellow, which proved to be oxide 
of nickel mixed with cobalt, and a little impurity. I ob- 
tained exactly the same result, with the same appearances, 
in treating a second time in the same manner, and with 
90 grains of concentrated sulphuric acid, 35 grains of oxide 
of nickel,, which 1 had obtained by heating briskly, even 
to redness, 60 grains of nitrate of animoniacal nickel pre*- 
pared by evaporation. By heating the same oxid^ to white-^ 
ness, in a fire urged with bellows, for half an hour, I did not 
obtain a yellow mass, but one of yellowish gray, inclining 
a little to green, which acted with the sulphuric acid, as f 
have formerly stated. v 

3. I repeated afterwards the same experiment with sul- 
phuric acid weakened. 160 grains of oxide of carboni^ 
nickel were exposed, during a half-hour, to a very violenjt 
white heat j after which they still weighed 75 grains. Thi? 

N 3 substance' 
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substance was of a greenish yellow here and there, and of 
a blueish gray at the points of contact with the crucible. On 
being bruised it gave a powder of a black gray. It was 
mixed with a gros of sulphuric acid diluted with five gros 
of water. After a sufficient ebullition water was added, 
and the solution was decanted clear. The residue was 
ti^eated with weak sulphuric acid. There was instantly 
a brisk disengagement of gas, and by afterwards heating 
this mixture it manifested evidently the odour of hydrogen 
gas. After a sufficient ebullition water was added, and the 
solution was decanted clear. The residue was treated anew 
with weak sulphuric acid. This gave then ten grains of a 
residue, which was not aii oxide of cobalt, but an oxide of 
nickel mixed with cobalt, as the solution proved in the 
acids and ammonia. ~ 

The two preceding solutions were each a part analysed 
by pure potash, and the precipitate vvas besides heated with 
an excess of potash; afterwards washed and dried. On* 
trial each^f the precipitates discovered cobalt, which was 
always found purer in that of the first solution ; for the so- 
lution in the muriatic acid, applied on paper and heated, in- 
clined sensibly to yellow, while the precipitate of the second 
solution gave i writing of a clelr and pure green. It is 
astonishing that the precipitate of the former solutjon has 
furnished more oxygenated muriatic acid than that of tho 
second. 

The reported experiments, and some others like them, of 
which I have not spoken, prove : 

A. That oxide of nickel, weakly or violently warmed, 
does not take the yellow colour; and that if this colour has 
been observed by Mr. Schnaubert, it must depend either on 
a certain connection of elements which entered the compo- 
sition of his oxide, or perhaps upon a mixture of a little 
arsenic. 

B. That we cannot, by the aid of the process of Mn 
Schnaubert, obtain an oxide of nickel exempt from cobalt, 
since it does not even occasion a separation of the twq^ 
oxides sufficiently far to be sensible to ttie eye. 

C. I pass over in silence several exp^ments which I 
- have made for finding a sure and exact method to produce 

this separation, because they have not conducted me to the 
desirea end, or presented me with any other interesting 
phaenomenon : they tended chiefly to point out an acid 
which with one or the oxides formed an insoluble salt, 
and with the other a salt easily dissolved. It only remained 

for 
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for me, therefore, lo return to the process already pointed 
out, 'A, which consists in a partial decomposition of nitrate 
of ammoniacal nickel -, for that which has been proposed 
by Lehman, to melt the nickel mixed with cobalt from fif- 
teen to twenty times, to a commencement of vitrification, 
for the purpose of scorifying all the cobalt ; as well ^s that 
pointed out by Bergman, to repeat the melting three or 
four times with eight or twelve times as much of pure ni- 
tre, was too troublesome and expensive. In con8equcn9e, 
1 repeatedly treated the oxide of nickel, which by means of 
carbonate of potash had been separated from the triple salt 
not dissolved by the former evaporation, in such a manner 
that, after having dissolved it by nitric acid, I had recourse 
to ammonia and to evaporation, as explained above. 

It is thus that I finally obtained, entnely exempt from co- 
balt, the oxide separated by potash from tne triple salt which 
had been redissolved after evaporation. 

The oxide which was separated by the evaporation of 
the nitrate of ammoniacal nickel was in the-formcr opera- 
tion already entirely purged of cobalt; only it still contained, 
as has been observed, a littk nitric acid. Oxide of nickel, 
which, after having been reduced to a state of nakedness by 
evaporation, contain3 still some cobalt, is naturally sus- 
ceptible of undergoing anew the same operation. 

By this metbod we may be served with the article iu 
question, until our further discoveries have shown us one 
more expeditioys. It does not occasion any considerable 
expense ; for by means of potash we may effect, in a retort, 
the evaporation oi nitrate of ammoniacal nickel, the same 
as the subsequent decomposition of the triple salt, and thus 
save the ammonia for other uses. As is the case in works 
on a great scale, we can also save a part of the nitrate from 
the former operation by the evaporation of the water used 
in washing it. 



XL. An experimental Inquiry into the Nature of Gravelly 
and Calculous Concretions in tlw Human Subject ; and the 
Effects of Alkaline and Acid Substances on them^ in and 
out of the Body. By Thomas Egan, M.D. M:R.LA.^ 

JL HE constant occurrence of these afflicting complaints in 
lSinjpson*s Gouty Hospital, to which I have been physician 
for several years^ firsts turned my serious attention to the 

* From Transactions of the Roy aL Irish Academy, 

N 4 most 
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most probable means of alleviating or removing them. B«f, 
to obtain this desirable end, an examination into the nature 
of the predisposing and proximate causes ; of the chemical 
and other properties of gravelly matter itself; and that spe- 
cies of calculus most generally resulting from its aggrega- 
tion ; as well as of the remedies, and their mode oi opera- 
tion, became indispensably necessary. I must also ac- 
knowledge that I was not a little excited to this inquiry by 
the consideration, that, whilst the medicines now most con- 
fided in by modern practitioners are supposed to exert no 
energy on those substances out of the body, yet their be- 
neficial effects, taken interrially, stand uncontroverted by 
the experience of almost every physician. 

Induced by these motives, I had, as far back as the 
year 1799^ instituted a series of experiments in hopes of 
throwing some more light on this subject ; and, perhaps, 
chemicallv explaining upon what ground alkaline substances 
in general alleviate, whilst acids as constantly aggravate, 
this afflicting disease. 

But, knowing that Messrs. Fourcroy and Vauquelin had 
been, for many years, particularly engaged in the analysis 
pf urine and its morbid concretions; and expecting, from 
their superior abilities in researches of this kind, that the 
object which I had in view would be more satisfactorily 
fulfilled, I did not wish to intrude any observations of my 
own on the public. 

After, however, most anxiously attending to the result 
of their scientific labours on this subject, as they have been, 
since that period, successively detailed, by M. Fourcroy, in 
the Annates de Chimiej Memoirs of the National Institute, 
and latterly in his great and elaborate work the Qmnois- 
sances Chimiquesy and finding little, if indeed any thing? 
illustrative of the subject, to which I would, wish to point 
the attention of the faculty as welt as the public in general, 
I again latterly repeated, with much care, my experiment, 
©f.l799> and added some more, which may probably prove 
interesting in a practical point of view. 

These, with some observations, and deductions from 
theni, I now, with diflSdence, offer to the caridourand 
consideration of the academy, 

I must here premise, that the limits of an academic dis- 
sertation necessarily confine me chiefly to the consideration 
of gravelly matter itself, and that species of calculus which 
ipost generally results from its aggregation. 

Though determined to intrude as little as possibl^or^ 
their time by an useless quotation from antiicnt authorsj^ 

who 
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ityho could have no clear ideas of the subject ; yet the better 
illustration of my object, as well as a sense of justice, oblige 
me to go as far back as Van Helmont, whose great though 
eccentric genius first observed that the subject matter of 
calculus existed in the urine itself. But the flighty extra- 
vagance of his ideas, of which he has given us a specimen 
on this subject in his Treatise de Litaiasiy (a wonderful 
production for the time,) caused little attention to be paid 
to his opinion ; and it was reserved for the capacious and 
learned genius of Boerhaave first to ascertain, beyond future 
doubt, the presence of gravelly matter as a natural consti- 
tuent part of urine, kept in chemical solution in it, and eli* 
minated by it out of the system. Of this important fact 
no material use was made, until the all-prying genius of the 
immortal Linnaeus induced him to request his friend Schecle 
to turn, for a moment, his great chemical abilities to the 
investigation of this subject : with what success is but too 
well known. And from this again had aiisen the further 
prosecution of this inquiry by the celebrated Bergman.' 

The result of the analysis of the latter was highly hor 
nourable to the former chemist, as they perfectly agreed 
in almost every particular, with the exception of some 
.small quantity of insoluble matter, and the presence of 
lime, obsefved by Bergman : a difference now very easily 
accounted for ; the former having examined calculi of the 
pure lithic acid, or, as it is now termed, uric kind, (by far 
the most common species,) and entirely soluble in pure al- 
kaline lixivia and nitric acid -, the latter, those of the mi^xed 
kind, consisting also chiefly of lithic acid, but with inter- 
posed laminae ; or probably a nucleus of either calcareous 
phosphate or oxalate of lime, which frequently occurs in 
a very large proportion of these concretions. We may also 
observe, tnat Bergman had not, at this period, an adequate 
idea of the large proportion and insolubility of animal matter 
contained in them. 

From their joint analysis it was, for the first time, proved 
that the subject matter of gravel, and of a very large pro- 
portion of calculi, was present in a state of real chemical 
*^olution in all healthy urine ; that it was possessed of th^e 
following distinguishing chemical properties : 

Insipid, inodorous, crystal lizable, nearly insoluble in cold/ 
water, and only soluble in some thousand times its weight 
of boiling watery separable again from this, upon cooling, 
in a beautiful and peculiar crystalline form ; of easy solu- 
bility in pure alkaline lixivia, which it renders sweetish, 
and neutralizes 3 precjpitable from these again by the 

weakest 
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weakest acids, and still possessing its original crystalline 
form and properties. That, from these circumstances, wjth 
that of turning the vegetable blues red, it was of an acid 
iiature> soluble in nitrous acid with effervescence : this so- 
lution tingeing the skin and other animal matters red, and, 
upon evaporation .to dryness, assuming a red rose colour: 
this last property being pecjaliarly characteristic of this sub- 
stance; subliming in part by distillation, without any al- 
teration in its properties, and affording carbonate of am- 
monia, and other usual animal products, partly from the 
admixture of animal matter, and probably some adhering 
urea. To these distinguishing chemical properties of the 
Swedish chemist, Fourctoy has since added the following : 
When triturated with a lixivium of either of the fixed al- 
kalies, it forms a matter of a saponaceous consistence, very 
soluble with excess of alkali, but little so without it. The 
saturated urates of potash and soda are little sapid, soluble, 
or crystallizable. By precipitating their dilute solution by 
muriatic acid we obtain the lithic ^cid in.brilliant needle^ 
like crystals, very voluminous, a little coloured, tending to 
the yellow, or fauve, as he calls it. Ammonia exerts little, 
if any, solvent power upon it : lime water takes up a little. 
The alkaline carbonates have no action upon it : and this 
.last circumstance, I would beg leave to observe, has con- 
tinued to be the opinion to this day ; but how far founded, 
will appear in the sequel. To this matter Scheele gave the 
name of lithic acid', by which it continued to be known, 
imtil our countryman. Dr. Pearson, has latteriy proposed 
that of tiric-y a change greedily adopted by the French che- 
mists, as being more particularly indicative of its origin. 
In compliance with the philosophers of both nations, f 
shall, in future, terai it uric acid, and the concretions of 
that nature, calculi of the uric acid kind. The-publicatiou 
of Scheele^s Essay excited the experimental inquiries of both 
^ chemists and physicians. His experiments were, accord- 
ingly, repeated by sereral of our countrymen in particular; 
but with various, and in many instances different, results. 

It was already cursorily observed, that Bergman's analysis 
differed from §cheele^s in some circumstances, which he, 
even at that period, was disposed to attribute to a difference 
in the nature of the calculi which they respectively exa- 
mined; and' this conjecture has been fully established by 
every subsequent inquiry since that time. We accordingly 
find a paper' of Dr. Dawson^s, in the London Medical 
Transactions for the year 1769, showing these concretions 
to be of very different and opposite kinds, and^ of course, 

soluble 
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soluble in very different and opposite kinds of menstrua: 
as also a letter from Dr. Saunders to Dr. Percival, of Man- 
chester, published in the third volume of Percivars Philo- 
sophical and Experimental Essays, in 1776, detailing several 
experiments ; from which he fairly concludes that the doc- 
tor's enthusiastic hope^ of dissolving all calculi in a solution 
of carbonic acid, must prove groundless, from the very dif- 
ferent nature of their component parts, as ascertained by 
his own experiments. This was placed beyond ftirther 
doubt by our own learned and ingenious professor Mr, 
William Higgins, who, in an analysis of a calculus, of 
which he gives an account in bis Comparative View of 
the Phlogistic and Antiphlogistic Theories, (a work of sin- 
gular merij for that period, to which we will afterwards 
tefer,) and published so far back as 1789, enumerates the 
many various substances contained in o«e specimen only. 
The researches of Austin, Lane, and Brugnatelli, led to 
similar results. But to the learned and accurate Dr. Wol- 
laston we stand indebted for the first clear and distinct dis- 
crimination of the component parts of these substances. 
In a paper read to the Royal Society in the year 1797> 
which would not 'discredit either a Bergman or a Klaproth, 
he has most accurately demonstrated, both analytically and 
synthetically, the component parts of three distinct species 
of calculi ; namely, the fusible, as he terms it, or the ammo- 
niaco-magnesian phosphate of Fourcroy ; the mulberry, pr 
oxalate of lime kind ; and bone earth calculus, or phos- 
phate of lime, which, with the uric, well known to ns 
since the time of Scheele, left us then acquainted with the 
four species of calculi of most frequent occurrence. Under 
these circumstances I cannot help expressing my surprise 
at finding M. Fourcroy still assuming the merit of the dis- 
covery of all the different component parts of calculi, the 
uric acid and phosphate of lime excepted. This circum- 
stance must appear the more unaccountable, when we con- 
sider that the communication of Dr. Wollaston's experi- 
ments was through the medium of the- Transactions of the 
Royal Society for 1797. Finally, M. Fourcroy, to whom 
Europe stanas not a little indebted' for the present general 
diffusion of chemical knowledge, and to whom the medical 
profession owe the greatest obligations for his unremitte4 
application to animal chemistry y has, in conjunction with 
Vauquelin, given us the result of his researches upon five 
hundred calculi ; from which it appears that they contain 
the seven following inffredtents : 

1. Uric acid. 

2. Urate of ammonia. 

3. Phosphate 
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3. Phosphate of lime. 

4- Ammoniaco-jnagnesian phosphate, 

5. Oxalate of lime, 

6. Silica. 

7* Animal matter. 
From the prevalence of any of these ingredients, or their 
relative proportions, he divides them into four genera ; and 
these again into twelve species : for an account of which 
I must refer to the tenth volume of the Connoissances Chi-' 
miques^ and tlie Memoirs of the National Institute; not 
proposing to go into their chemical properties further than 
jpay be necessary to my present inquiry ; namely, of how 
far acids may be conducive to the formation, or alkalescent 
substances to the prevention, or even solution, of a large 
pi'oportion of gravelly and calculous concretions.' We hayp 
already remarked, that to the sagacity of Boerhaave we are 
indebted for the knowledge of gravelly matter being a con- 
stituent part of urine kept in chemical solution in it ; and, 
, happily for mankind, only sejparable from it after being 
sonje considerable time out of the body. After minutely 
detailing the ingenious means made use of by Boerhaave 
to ascertain this important point, to which I beg leave 
to refer, his commentator. Van Swieten, goes on to ob- 
serve: ' 

" Hoc calculi rudimenta adsunt etiam in urina hominum 
.sanissimorum ; quae, si una cum urina secernuntur, ante- 
quam ab urina secesserint, et concrescere inceperint, nullb 
luodo sanitatem laedent. Cum autem observatum fuerit, 
illam separationem rudimcntorum calculi citius fieri in qui- 
busdam hominibus, tardius in aliis, patet, illos magis cal- 
culo obnoxios viverc, in quibus citius haec separatio arenu- 
larum obtinet. An quandoque ilia separatio contingit jam 
in renibus, et in vesica, antequam urina expellatur de cor- 
pore? Certe videtur. Vidi saepius,.unacum urina excretum 
sabulum nephriticum expulsum fuisse, statimque, calente , 
adhuc et fumante urina, in fundo matulse subsedisse. Con- 
tigit aliquoties, inventam fuisse, in linteis sanorum infantum, 
urina madidis, copiam sabuli nephritici, satis duri, quod 
videtur una cum urina excretum fuisse. Cum enim magna 
cura haberetur, ne hi infantes, (illustri genere nati,) diutms 
urina, vel aliis sordibus, conspurcati manerent, et urina 
statim per lintea penetret, vix videtur possibile fuisse, ut in 
urina jam emissa hoc sabulum productum fuerit, intra unam 
aJteramve horum.'* 

And again he adds : *^ Hoc sabulum, in urina etiam ss^- 
nissima concrescens, vocari posset calculus nativus ; a quo 
nemo liber est ; at qui tunc tantum metuendus videtur, si 

cito 
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tiio in urina concrescat. Felices illi, in quibus tardissime hoc 
fiu Fropriam saepius examinavi urinam, laetusoue vidi, ru- 
dimenta ilia prima calculi separari quara tardissime, requiri 
quandoque horas viginti quatuor et ultra, antequam in sa- 
bulum majoris molis ccmcrescere potuerint. Sed et, licet 
decimum lertium aetatis lustrum emeiisus jam fu^rim, ab 
omni lithiasi immunis vixi.^' 

The. mode and appearances attending the separation and 
crystallization of this substance from healthy urine, is one 
of the most beautiful that, probably, chemisiry affords. 
But, as the circumstances are so minutely and correctly 
detailed by Boerhaave, and his commentator, Van Swieten, 
in his treatise De Calculoy vol. v. p. 201 and 202, and cor- 
respond so much with my own experiments, so often re- 
peated, I must refer to him. On this passage, however, I 
must observe, that the space of twenty-four hours, men- 
tioned by him as the period 'of spontaneous separation, is 
by far, in the healthy state, too short, and that it extends 
to two, three, and sometimes more days, according to the 
existing temperature and other circumstances. Nothing, 
therefore, 1 will presume to say, is more erroneous than 
the assertion, repeated in almost every chemical book, that 
the uric acid separates from urine upon cooling. When 
this occurs, which frequently happens, particularly with 
children, the urine is certainly surcharged with this very 
insoluble substance. 

An increased temperature hastens the incipient decom- 
position of urine, and its first ammoniacal degeneration is 
always attended by the deposition of its uric acid in its crys- 
talline form. 

This did not escape the observation of Hales, who tells 
us, that urine, tending to putrefaction, affords most of this 
acid substance ; and, indeed, were it to be deposited upon 
cooling, or within the space of twenty-four hours, or even 
more^ as is so generally asserted, it should every day pre- 
sent itself to physicians, who so constantly attend to the 
state of urine in glasses; but this is by no means the case: 
and we find Fourcroy, in his last publication, mentioning 
from twenty-four to forty-eight hours, which certainly only 
applies to summer heat, or the circumstance already men- 
tioned. 

Our next great obligation is, undoubtedly, to Scheele, 
who has made us acqiJainted with its nature, and the very 
distinct chemical properties already enumerated. 

While in the state of gravel it is ever the same, whether 

passed 
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passed Immediately with the urine, or spontaneously de- 
posited, or precipitated from it ; a circumstance that, for a 
long time, continued to give me much surprise, consider- 
ing the variety of calculi ; but of the truth of which I was^ 
convinced by the examination of many hundred speci- 
mens, for many years back. - 

I was therefore pleased to find, that Fourcroy, for the first 
time, in his Connoissances Ckimiques, asserts, " les sables 
des reins sont presque toujours de Tacide urique/* And in 
another place ne says, speaking of the uric acid, ^^ c'est lui 
qui forme les sables, qui se crystallize, et s'attache aux par- 
rois de ^aisseaux/* 

No wonder, then, that calculi of this kind should be of 
most frequent occurrence ; and that, of five hundred ana- 
lysed by Fourcroy, one-fourth should entirely consist of it, 
besides its occasional admixture with the remainder; and 
of three hundred, examined by Pearson, the greater number 
were found to be of this nature. 

Having premised these necessary observations, we have 
now to consider to what circumstances wojonay attribute its 
separation, in a crystallized or aggregate state, from its na- 
tural solvent ; the only condition in which it can be pro- 
ductive of inconvenience, or diseases of this kind. And 
first, I would observe that, being a natural secretion, of 
which the urine is only the vehicle destined to carry it ou\ 
^of the system, it must be subject to the same derange- 
ments with the other secretions of the human body, and 
may, of course, sometimes exceed in quantity, and at othei* 
times be more deficient ; which last circumstance seems to 
take place during the continuance of acute diseases. 

That a morbidly increased secretion does frequently oc- 
cur, and that, too^ independent of external causes, we have 
the most satisfactory proof of in the hereditary dispositions 
of many families to this complaint: and, indeed, when we 
consider the same to take place, relative to the functions 
ar>d secretions of the liver, we must not be surprised at si- 
milar deviations in those of the kidneys. Here, truly, 
they are of more mischievous tendency, as, from the very 
sparing solubility of the uric acid, (even in its own natural 
menstruum,) the smallest excess in quantity must subject 
it to precipitation. 

Having premised these necessary considerations, I shall 
proceed to- inquire into those circumstances which the ex- 
perience and observation of all times have pointed out to 
«s as- the most frequent occasional causes of these maladies, 
5 and 
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and how far these opinions may be<:onfirQied byexperi- 
uients instituted for that purpose. 

And first, It is a matter of* notoriety, that the period of 
life, from infancy to about fifteen inclusive, is most subject 
to disorders of this kind. 

Of this practical obsersration we have an interesting con- 
firmation inserted in the second volume of the Memoirs of 
the French National Institute, Mathematical and Physical 
Sciences, year 7. Under the former happy regime there 
was instituted, about forty yeafs ago, at LuneviUe, in Lor- 
raine, an hospital for the exclusive relief of calculous and 
gravelly patients. In that interval, 1629> of both sexe8> 
were admitted, and operated upon. Of these, 1564 were 
males, and only 65 females. 

C. Saucerotte, an associate of the Institute, to whom 
we are indebted for these interesting details, annexes tables 
indicative of the number of these patients, that occurred at 
the different periods of life, firom the age of one up to se- 
venty-eight. To these, as too extensive' to be* inserted here, 
J would beg leave to refer; and shall satisfy myself with 
some extracts only, expressive of thci general result. 



Age of Patients. 


Number of Patients. 


Male Sex. 




1 year to 2 


1 


3 years 


14 


3 - - 


79 


4 - . . 


131 


5 - - 


145 


6 . - 


147 


From this age, which afforded the maximum of the num- 


ber of patients, we find a gradual declension, as follows : 


Age of Patients. 


Number pf Patients. 


8 years - 


- 121 


JO - - 


79 


15 


39 


20 - - 


16 


25 - - 


7 


30 - - 


8 


35 


4 


50 - - 


- 5 


60 


2 * 


70 


2 


78 


1 



OF 
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the sixty-five females, 








Age of Patiients. 




Number of Patients* 


1 year to 3 


- 


- 


1 


4 - - 


- 


- 


8 


5 - 


- 


- 


7 


6 - • 


'' - 


• 


4 


7 - - 


- 


- 


6 


S - - 


- 


• 


5 


^ - * 


- 


- 


3 


1-2 


-. 


- 


4 



14 - - . - 1 

From which period, down to seventy-eight, there occurs 
but one' or two upon each year. From these, then, we 
learn how much more subject the male sex is to those com-i 
plaints than the female ; and the earlier periods of life, than 
the more advanced. For among the males in the sixth 
year we find 147 (the greatest number), and among the fe- 
males only five at eight. From these periods, in both sexes, 
the numbers rapidly diminish. 

These facts would lead us to conclude that some physio- 
logical cause, peculiar to the functions of this early stage, 
may give rise to this difference ; and I will not pretend to 
say but this may possibly exist : but when we consider that 
in every country the infent poor are the greatest sufferers, 
we are induced to inquire furtlier, and suspect the existence 
of some general cause affecting and applicable to them all. 
That a similarity of Alet (in the children of this class of so- 
ciety, in particular) must every where nearly take place, is 
evident ; and that this is, but too often, of the kind most 
prone to the acescent tendency, such as pap, gruel, sour 
mijk. Sec; all which it is not always in the power of the 
parents to renew ,^or administer,' in a recent and sound state; 
an error not unfrequently occurring from th^ negligence of 
nurses even irt the upper ranks, out irremediable in the 
lower; where this acescent tendency cannot be corrected 
by the seasonable admixture of broth, or other light animal 
food; their unhappy situation confining them exclusively, 
like their cattle, to .the sole use of vegetables and the fari- 
'nacea. • . 

To pass on from infancy t6 the advanced periods of life, 
and begin with our awn island, we find that, <:onsidering 
the extent of our population, the disease is of relative rare 
occurrence : so much so, that the late Mr. Dease, (whose 
premature death we have still to deplore, as a national cala- 
i^ity,) with all his well deserved celebrity as a lithotomist, 
never operated upon more than sixty. A small number, 

N indeed. 
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indeed, ^hen We consider that tbe operation is seldom, if 
ever, attempted in the country. And why this should^ 
fianpen here, we shall be presently, perhaps, better able to 
judge. 

ine reverse of this occurs in the sister kingdom ; and 
the Irish student feels astonished at the frequency of the 
x>peratioa in all the London hospitals, though also per- 
formed in those of the more considerable country towns ; 
. and, upon inquiry, he finds that a large proportion of these 
fatients come up from the cider counties of Hereford, 
i)evon, 8cc.: ana it must naturally occur to him, that the 
general use of fermented liquors of every kind, beer, cider, 
perry, and factitious wines, which prevail in England, reuT- 
<lers the disease of more frequent occurrence there than with 
us, the great mass of our people being deprived of these 
luxuries. 

If we pass over to the Continent, we find our neighbour- 
ing provinces, Picardy, Normandy, and Britany, in par- 
ticular, still more subject to affections of this kind; so 
much so, that the late Mr. Dease could not give credit to 
^hc extraordinary number of patients operat^ on, in one 
year only, in the hospital of Rouen ; though many must 
have, of course, repaired to Paris. The same, though in a 
iesser degree, takes place in Champagne; and it is almost 
\inneces8ary to observe^ that the general beverage of the 
northern provinces consists of cider, or of poor wine, 
equally acescent in its nature, and prone to the acetous 
fermentation. The Champagne, though somewhat less so, 
is replete with carbonic acid gas and disengaged tartaroua 
acid; and thoiigh, in the more southern provinces, , this 
malady cant)ot be considered as endemial, yet it is of fre- 
quent occurrence in the hospitals of Monipellier. 

For, even in these favoured climes, where wine is of so 
little value, and withal so spirituous, the unfortunate pea- 
sant is obliged to content himself with an inferior quality, 
prepared by a second maceration of the marc of the grape, 
which he denominates pkquet ; a patois appellation, most 
happily applied to its highly acid quality. 

In that once happy country, Switzerland, on the con- 
trary, as baron Haller assures us, the disease is by no 
means frequent, and chiefly confined to the children of the 
poorer sr>jrt ; their mountainous and elevated situations af- 
fording them little or no vinous liquors; whereas their 
neighbours, the inhabitants of the Rnine and Moselle, as 
well as some tracts on the banks ojf the Danube, are pecu- 
liarly afflicted. 

The truth of rhis observation we find confirmed by ih^ 
Vol. S3. No. 91. Dec. 1805. O medical 
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medical authors of all thnes. Si Iviiis observes, ''^ Vlnt^ 
acida tenuia et Rhenana. magis noccre calculosis qijai» 
opima;'* and. the sanic is particularly insisted d*n in Do- 
Ileus's ^' Eucyclopsedia Epheiiierides Naturae Curiosorum/'^ 
aud Rivinus's '^ Morfai Endemici/' &c. Now, the wines 
in these countries are well known to be of an acid quality : 
and Hoffman asserts, and that too from experiments, that 
they abound aw the t.irtarons acid, having found them- to 
contain a double rekitive quantity of that in other winea ; 
and to this we may add no small proportion of carboniof 
acid. Linnaeus, in his dissertation " De Genesi Calculi, ^^ 
inserted in the second volume of the ^^ Amoenitates Acader 
uiicae,'* seems more particularly to point out acids, and 
acescent drinks, as the chief causes of calculous^ affections. 
He says : ^* Acida fermentescentia omnia calculum promo- 
vcnt ; hinc vina acida genesi calculi magis favent, quaait 
dulcia. Qui acida vina copiose ingurgitant, podagrx ct 
cafculo plus exponuntur, quam illi, qui terras calidiores 
inhabitant, et dulcia Vina hauriunt. Nee mirum, cum 
vini Rhenani librae quatuor destillatione dant spiritus acidi 
drachmas quinquc ; et vini Tocariensis praebet spiritus acidi 
tAntum semidrachmam, teste Hoffmanno. Sanissimus quis- 
que a potu acido saepe stranguriam incurrit, eo quod ab 
acidis ingestis particulae terrestres praecipitantur." And 
again : *' Quin podagra igitur et cafculus ab acido gene- 
rentur, nullum est dubium, id etiam ab coram communr 
cura, ad quam pergimus, luculentius patebit/' Beverovie, 
De Calctdoy 80, also observes : *^ In nullo vino tantum tar- 
tari apnd nos'^ccrescit, quam Rhenano, De me ipso, quod 
etiam ex plurimis audivisse memini, possum testari, nun- 
quam Rhenanum assumsisse paulo largius^ quin copiose 
arcnulas cxcemercm/' 

The reverse of all this is observed to take place where 
the use of wine is prohibited, Rivinus observes, thc^t in 
the city of Batavia, where the pursuit of commerce bring* 
together a vast assemblage «f the neighbouring Asiatic na- 
tions, whenever the disease occurs, it is almost always in 
the instance of some Hollander, who, in his passage to 
India, drank freely of bottled beer, and used sour crout. 
In Persia, the same author, in his excellent treatise Vfi 
Mc/fbis Endemucis^ observes, that whenever calculous af- 
fection occurs, either in Ispahan or the provinces, it is as- 
suredly in the instance of some Armeni,5in; fellows, (to use 
his words,) who, in every latitude, drink more wine than 
water. 

Auaiii, in Grand Cairo, where the proximity «f the Gre* 
fcicn Island?, and ready conveyai^ce by- the Nile, render 

.' - winei 
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?vme of easy acquisition, and drunkenness and pablic 
Jjouses as common as in any city in Gennany ; we leam, 
from Prosper Alpinus, that the disease is of very frequent 
Jgccurre^ce; for, besides a mixed population of Franks, 
Armenians, Arabs^ &c., the Manielukes, as well as many 
other Turks of the higher ranks, do not, in deference to 
the Mahometan law, refrain frond wine. The Cyprian and 
Grecian wines, if not adulterated, or' become acescent by 
dilution^ and the warm temperature of that city, are, in 
themselves, among the least objectionable ^ But, when we 
(Consider that Paris is chiefly sup^phed with Burgundy, and 
that yet in no part of the world does there occur more 
mischief from the /attempts to keep down arid correct itsf 
acescency, we shall easily form an opinion of the quality of 
the whlfe retailed in Cairoj 

To this abstinence, then, from wine and fermented li- 
quors ; as also, perhaps, to the admixture of alarge pro- 
portion of the warmest spices in their vegetable food, tend- 
ing to correct its acescent tendency ; we may ascribe the 
rare occurrence of this disease in the more southern cli- 
Biate9. 

Now, these more genciral renfiarks we find peculiarly to 
coincide with the observations of the patients themselves, 
as wdl as that of the physician ; fbr such as have laboured 
under theSe complaints a sufficient length of time to be- 
come acquainted with the juvantia and Icedentiay most 
scrupulously abstain from acids, and acescent drinks of alt 
kinds^ and, what thpy find most particularly pernicious^ 
beer or ales turning over to the acetous fermentation, or 
hardj 3s they are generally termed. And, indeed, nothing 
is more commop, than that an indulgence in cider, claret, 
or acidulated punch, nay, a draft of hard beer or porter, 
should be followed by a fit of the gout and gravel . 

The connection between these diseases forms an interest- 
ing and curious subject of physiological as well as patholo- 
gical inquiry y but, proposing to of^r some observations oii 
this subject on a future occasion, 1 shall at present, decline 
entering upon it, ind pass on to observe, that the bad ef- 
fects of all acidulous drinks are fully confirmed by the 
experience of our many sufferers in Simpson's hospitaL 
Hewson, who lately died there at the advanced age of i 02, 
tiever tasted the beer of the house during the summer 
Iponths, and substituted milk for it; being taught by ex- 
perience, that its acid tendeticy, during that period, always 
induced his. gravelly paroxysms. And Clapham, who suf- 
fered much from gout and gravel, and was for many years 

^ a ship 
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a ship captain, informed me his Voyages to AnteriCa were 
always succeeded by fits of both ; which he attribtited to a 
Tree indulgence in the use 6f cidet, a beverage to which he 
was then peculiarly attached: and that, at any time, he 
could excite a paroxysm of one or the other, or both, 
by driilking acidulated punch, or claret. Kheififek our 
greatest martyr (having all his .articulations distorted by 
gouty concretions, and who once lived in easy citcitm- 
S^tances,) assured me that the severest and longest protracted 
fit c)f the gout and gravel he ever experienced was occa- 
sioned by a surfeit of a poor vapid claret. And I sh^ll 
conclude this part of my subject by observing, that the 
clergy of the Roman catholic church afe peculiarly liable 
to these complaints, and form no^ small proportion of the 
number operated upon in this city ; which I would attri- 
bute to the use of a small and sour wine during their resi- 
dence in their seminaries abroad* 

[To be continued.] 



XLI. Tiventij'Jifth Conpmunication from Dr. Thornton, 
relative to Pneurkatic Medicine* - 

To Mr. Tllloch. 

I Hinde-street, Manchatfer-wj^are,; 

^^ DEAR. SIR, November 1, 1S05. 

A Hfi number of cdres performed by the pneumatic prac- 
tice, after the usual tt)utine ^f medic^ agehcy hsu failed, 
are tiow become so vety numerous^ that I am certain the 
record of the whole would fill a large volume, so eager have 
been the afflicted to seek resource from the o^'m/ remedies 
in diseast^ proba^Wy otherwise incprslble. 

In the family of Mr. Wilson, sadler, the subject, of the 
last commhnicatioii, two cases have dccut^rcd which yet 
further evince the efficacy of the pneumatic practice^ 

A Decline cured hj F'ital Air. 

Elizabeth Barlow had been in a declining state of health 
for four years, frequently sick, weak, and debilitated ; and a 
^nedical gentleman, a relation, pronounced to the parents 
the improbability of her lone; surviving. The vital air, two 
quarts, diluted with atmospheric, was now tried with tonic 
n^dicines : it was observed from the very first day \\idX her 
appetite and looks were improved. In six weeks she was 
restored to health, and has since continued well. It is now 
two years. 

J Another 
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pother cured ly Vital Air. 

Miss Ann Russel, also, niece to Mr. Wilson, a beautiful 
young lady, aet. 20, fell into a decline, or wasting, which 
continued for the space of nine months. She was reduced 
^o low as hardly to be able to walk across the room ; her bones 
nearly came through her skin ; a total loss of appetite, with 
dejection of spirits, took place, but no cough. As medi- 
cines seemed to have no effect in arresting the progTess of 
this decay, the vital air was had recourse to, which, to the 
astonishment of all, produced a very spfeedy cure. The 
vital air, a gallon p^r diem, each time of inhaling it diluted 
with four parts of atmospheric, produced a glow over the 
whole frame; the appetite returned, the spirits of course 
were increased, and the young lady gained flesh. If is now 
eight months, and she has all along continued in perfect 
health. 

ObsertHiiions on thesfs Cases ly Dr. Thornton. 

The functions of life often lag, as it were, without dis- 
organization of parts, and this froin an impoverished of 
disoxygenated state of the blood. Tonics only half do their 
office, unless the vitai principle in the blood be increased ; 
and though only inhaled once a day, yet if we calculate 
that the momentum is aJways going on, and that only one 
impulse to ^ wheel in n)iOtion accelerates all the movements 
for a given time, therefore this otae impulse in the animated 
machine has ^ great effect : thus the stimulus of one or 
P)ore glasses of wine once a day has a diurnal effect,' if I 
m^y so use the expression, on the animated machine. 
I have the honour to remain, dear sir, 
N Your fi^ithiul obedient servant, 

Ho^HRT John Thornton. 



XXJJr Qn.a new Metal recently dis<:overed ly M. Troms- 

PORF?'^, 

JVX. Tr'omsdojipp received the fossil containing the 
new metal of M. Coiinsdlor Thon, of Eisenach, who found 
it in a mass of rocfe* The fussil was of an iron gray co- 
lour, very weighty, and had ^ scaly fracture, exhibiting, 

, when seen through a magnilying gws^ holes and stripes of 
a deep yellpvv, 

• frcjm Journal deChimie ft de Physique, t^vn.y* 

3 M.Thoa 
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M. Thon took this fossil at the first view for anthracite j 
he held a small bit of it above the flame of a lamp for the 
sake of assuring himself of its incombustibility ; but, it in-s- 
flamed, took fire, and burnt with, a pale blue flame. SomQ 
drops flowed, which were crystallized in stars, and were 
surrounded with a yellow rim. The mineral, when melted 
further, kept the same colour^ On dropping «orae nitric 
acid on some bits of Ithe mineral, the acid did not appear 
for some time to attack it; but by the aid of heat it changed 
it to a reddish brown, and by ebullition dissolved it, takmg 
to itself a yellow colour. To assure himself that the mi- 
neral did not contain any mercury, M. Thon rubbed, it on 
a plate of silver, to which it communicated a yellow colour. 

M. TromsdorfF tried, with the small quantity of the mi- 
neral which he Jia4 bpea able to propqre, the following ex-r 
periments : 

1. Five grains of the mineral were put into a small cylin- 
der of glass, open on one side and exposed to the action of 
fire. 1 hey melted like w^x, aiid spread a very strong suln 
phuro^s odour. 

There was deposited pn the sides, at the top ^ white sub-r 
limate, lower down a sublimate of yellow sulphur, lower 
8till an or^ge- coloured sublimate, and finally 4 crystalline 
black sublimate, having a metallic lustre, The whple w^ 
|hen volatilized — the^ylinder was put sideways^ 

2. Five grains of the fossil w^re exposed to heat wit}i 
some nitric acid : the mineral acquired a red-brick colour, 
and the acid attapk^d it strongly, disengaging nitrous acid. 
The solution Wfis evaporated to dryness, and a powder was 
obtair^ed of a red colour which emitted a strong smell of 
sulphur. The powder was boiled with water, in which it 
was dissolved excepting nearly a grain, which had the cot 
lour of sulphur^ and which burnt with the usual flame 4nd 
^mell of that combustible. 

3. The solution (2.) contained some free nitric acid, and 
perhaps also sulphuric acid. The redundant acid was sa- 
turated with ammonia, and the solution was decompos.ed 
by several reagents. , 

a. Prussiate of potash produced a beautiful green prep 
- cipitate. 

b. Hydro-sulphqret of ammonia gave a shamoy-yellovv 
precipitate. 

c. Tincture of gall nuts gave a deep-brown precipitate 
inclining to blue, whicfi after some time became blueish 

gray, 

\ • ' ^ Caustic 
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f?. Caustic ammonia in excess produced neither preci- 
pitate nor change of colour. 

These experiments prove that there was no iron, no cop- 
per, nor nickel, in the mineral ; but its maimer of acting 
with the reagents, to which it was submitted, made M. 
TFomsdorfT suspect the presence of a new metal, which 
the above experiment demonstrated, and that this metal was 
combined with sulphur, and v/as volatile. 

4. The shining black sublimate was as well as possible 
-separated from the yellow, and put to digest with nitric 
acid. It dissolved entirely, disengaging nitrous gas, and 
formed a clear arid colourless solution. M. Tromsdorff 
then saturated the excess of the acid by liquid ammonia, 
and successively decomposed it in portions with the above 
reagents. He obtained the same results as before. 

5. Some grains of the fossil were then heated with some 
nitro-muriatic acid. It dissolved entirely, except a light 
residue of a reddish yellow ct)lmir, which was apparently 
sulphur in combination with some metallic particles. The 
solution when filtered was at first clear, but grew turbid on 
tooling. It was saturated with ammonia, and decomposed 
hy the same i-eagents as formerly. The results were tiio 
same. 

6. Some grains of t%« fossil were put to digest with 
tnuriatic acid. It disengaged from it sulphuHzeidi hydro*^ 
gen gas, and the fossil became brownish : however, tfee 
acid attacked it but slowly. The remainder of the fossil 
was put to boil even to dryness with colourless sulphuric 
acid concentrated, and the residue was diluted with water." 
It dissolved itself entirely, except a powder almost yellow, 
which, when collected on the filter, washed and dried, burnt 
like sutphtir. 

The solution had a reddish colour, and contained mach 
free acid. It was tried by several reagents. 

c. Prussiate of potash produced a green precipitate. 

t. Hydro-^ulphuret of ammonia produced a shamoy 
precipitate. 
' c.^ Tincture of galls, a blueish gray precipitate. 

d. Caustic alkali, a white precipitate. 

e. Carbonate of potash, the same precipitate. 

7. The two last precipitates remained white when ex-*- 
posed to the air. They dissolved easily in acetic acid, with 
vwhich they gave a colourless solution, which was divided, 
and submitted to the following experiments z 

a. In a part of the solution was put a small polished piece 
4 / Vf 
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of copper money. After twenty-four hours tbe pic^ waft 
covered with a grayish yellow crust, which, when rubb^^ 
with a bumi'sberj took the colour of shining iron. 

J. He divided the remaining part ii^to three portions,^ 
which he decomposed by prussiate of potash, hydro-sul- 
phuret of ammonia, and tincture of galls : exacily the 
same results were obtained as in the preceding trials witli 
the same reagents. 

Having exhausted by tbese experiments, bis, suppjy of 
mineral, M. Tromsdorff was obliged to stiatehia res^rcbes.. 
He concluded from the results, that the fossil forms ^ 
combination of sulphur with a new t»etal. But he s^ays. he 
caaitiot yet pronounce this with rigorous certainty^ Tt i3^ 
proved that the fossil contains a metal, • as mucb by it^ 
manner of acting vvith the reagents, as by its precipit^Ction 
by copper, and by the metallic aspect of the substance w^hich, 
it forms by sublimation. And it is^ not dofibtfal that it 
contains sulphur, since we can ttoWy septate this sub- 
stance. 

The first experiment proved that this metal is volatile, 
for it leaves pot a single residue on tbe fire. We know na, 
otlier metals that are volatile but mercury, bismuth, arsenic, 
zinc, and antimony. The metal in question cannot be 
mercury ; for, besides its fluid form, this metal produces 
.vermilion in combination with sulphur, of which it ha^ 
not been possible here to discover the sjightest tra^e. It 
cannot be bismirth, which is less volatile, and of which the 
acid solutions are precipitated by the prussiate of ;potash oi 
a, yellowish colour, by hydro-sulphuret of ammonia of % 
blackish^brown colour, and by galls of a yellow greenish 
colour. It cannot be arsenic, or that woui4 have dis- 
covered itself by the smell, and which besides would not 
have yielded the phaenomena observed. Still less can it 
be zinc, which requires a very strong heat to volatilize it,, 
which is preciptaied by the reagents employed by our au- 
thor under quite different colours, and which, mstead of 
being precipitated by copper, does itself precipitate tha:^ 
metal. Finally, antimony is precipitated of a white colour 
by prussiate of potash, and orange by hydro-sulphuret o^ 
ammonia, and its solution in sulphuric acid is not at all 
reddish, as is that of our metal. M. Tromsdorff concludesj 
from all this, that the fossil he has examined is in all pro- 
bability a cumbination of sulphur with a inetal hitherto 
unknowji. 

' XLIII. On 
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XLIIt. On muscular Motion, By Akthont Cablislb, 
Esq. F.R.S.: heinsthje Croonian Lecture. Read befbr^ 
the Royal Society Novemb^ 8, 1804, 
[Concluded from p. 123.] 

JL HE following animals were put into separate glass ves* 
sels, each filled with a pound weight of distilled water, pre- 
viously boiled to expel the air, and the vessels inverted into 
quicksilver; viz. one gold fish, one frog, two leeches, and 
pne fresh water muscle*. These animals were confined 
for several days, Mid exposed in the sun in the day-time^ 
during the month of January, the temperature being from 
43® to 48® ; but no air biibblesN were produced in the ves- 
sels, nor any sensible diminution of the water. The frog 
died on the third day, the fish on the filthy the leeches on 
the eighth, and the fresh water muscle on the thirtcewthv 
This unsuccessful experiment was made with the hope of 
fiscertaining the changes produced in water by the Fespira^- 
tion of ac[uatic animals, but the water had not uodtrgone 
any chemical alteration. 

Animals of the class mammalia, which hyhernate, and 
become torpid in the winter, have at all times a power of 
subsisting under a confined respiration, which would de- 
stroy otbtr animals not having this peculiar haibit. In all 
the hybernatin^ mammalia there is, a peculiar structure <yf 
the heart, and its principal veins: the superior cava divides 
into two trunks ; the left, passing over the left aurick of 
Ifhe heart, opens into the interior part of the right auricle, 
iiear to the entrance of the vena cava inferior. The vcirw 
usually called azygos accumulate into two trunks, which , 
open each into the braiich of the vena cava superior, on its 
own side of the thor^. The intercostal arteries and veins 
in these animals are unusually large. 

Tins tribe of quadrupeds have the habijt of rolling up Aeir 
bodies into the form of a ball during ordinary sleep, and 
they invariably assume the same attitude when mthe tforpid 
state : the limbs arc all folded into the hollow made by the 
bending of the bodv; the clavicles, or first ribs, ani the 
Sternum, are pressea against the fore part of the neck, so 
as to interrupt the flow of blood which supplies the head, 
and to compress the trachea : the abdominal viscera and 
the hinder limbs are pushed against the diaphragm, so as 
to interrupt its motions, and to impede the flow of blood 
through the large vessels which .penetrate it, and the loik- 

* Hdyttlusanatimtf, 

gitudinal 
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gitodiiMJ extension of the cavitjr of the thorax is entirelj ^ 
lAstnicted^ Thus a confined circulation of the blood fs 
carried on through the heart, probably adapted ip the last 
weak actions of life, and to its gradual recommencement. 

' This diminished respiration is the first step into the state 
<rf torpidity ; a deep sleep accompanies it ; respiration then 
ceases altogether ;_ the animal tempetature is totally de- 
stroyed ; coldness and insensibility take place ; and finally, 
the heart concludes its motions, and the muscles cease t# 
be irritable. It is worthy of remark, ^hat a confined air, 
and a confinial respiration, ever precede these phaenoraeila : 
^ Ihe animal retires from the ojpen atmosphere, his mouth 
and nostrils are brought into contact with his chest, and 
iciiveloped in fur; the limbs become rigid, but the blood 
l>ever coagulates during the dormant state. On being 
yoused, the animal yawns, the respirations are fluttering, 
the hejart acts slowly and irregularly, he begins to stretoi 
out hU limbs, and proceeds in quest oS food. During this 
dormancy, the animal may be frozen without the destruc- 
tion of the muscular irritability ; and this always happen^ 
to the garden snail*, and to the chrysalides of many insects 
during the winter of this climate. 

The loss of motion and sensation from the influence of 
low temperature accompany each other, and the capillarieg 
of the vascular system appear to become contracted by the 
loss of anifnal heat, as in the examples of numbness from 
cold. Whether the cessation of muscular action be owing 
to the impeded influence of the nerves, or to the lowered 
temperature of the muscles themselves, is doubtful ; but th<^ 
known influence of cold upon t^e sensorial system, rather 
favours the supposition that a certain temperature ia neces- 
sary for the transmission of nervous influeiv^e as well as 
sensation. 

The hybemating animals require a longer time ip drown-^ 
ing tjban others. A full grown liedge-bog was* submersed 
in water at 48®, and firmly retained there : air bubbles be- 
gan instantly to ascend, and continued during four minutes; 
the animal was not yet anxious for its liberty. After seven 
minutes it began to look about, attempting to escape ; at 
ten rairtutes it rolled itself up, only protruding the snout, 
which was hastily retracted on being touched with the 
finger, and even the approach of the finger caused it to re- 
tract. After fifteen minutes complete submersion, the ani- 
mal still remained rolled up, and withdrew its nose on being 

• Seli^ neniQXttlu» 

\ touched. 
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touched. After remaining thirty minutes under wat^r, the 
animal was laid upon flannel, in an atmosphere of 62°, with 
Jts head inclined downwai'ds; it soon began to relax the 
sphincter muscle which contracts the skm, slow respira- 
tions commenqed, and it recovered entirely, without arjti- 
ficial aid, after two hours. Another hedge-hoe, submersed 
lA water at 94®, remained quiet until after nveminvites; 
about the eighth minute it stretched itself out, and expired 
at the tenth. It remained relaxed and extended after the 
cessation of the vital functions ; and its mititeles were te- 
laxed, contrary to those of the animal drowned in the colder 
water. 

The irritabilitv of the heart is inseparably connected with 
respiration. Whenever the inhaled gas differs in its pro- 
perties from the common atmosphere, the muscular and 
sensible parts of the system exhibit the change'; the actions 
of the heart are altered or suspended, and the whole mus- 
cular and sensorial systems partake of the disorder: the 
temperature of animals, as before intimated, seems altoge- 
ther dependent on the respiratory functions, although it 
still remains uncertain in v^nat manner this is effected. 

The blood appears to be the medium of conveying heat 
to the different parts of the body ; and the changes of ani- 
mal temperature in the same individual at various times, or 
in its several parts, are always connected with the degree of 
rapidity of the circulation. It is no very wide stretch o£ 
physiological deduction to infer, that this increased tempe- 
rature is produced by the more frequent exposure of the 
mass of blood to the respiratory influence, and the short 
time allowed in each circuit for the loss of the acquired 
heat. . ' . 

The blood of an animal is usually coagulated immediately 
;ifter death, and the muscles are contracted; but in some 
peculiar modes of death, neither the one nor the other of 
these effects is produced : with such exceptions, the two 
phenomena are concomitant. 

A preternatural increase of animal heat delays the coagu- 
lation of the blood, and the last contractions of the mus- 
cles : these contractions gradually disappear before any 
changes fro|n putrefaction are manifested ; but the cup in 
the coagulum of blood does not relax in the same manner ; 
hence it ;nay be inferred that the final cojitraction of mus- 
cles is not the coagulation of the blood contained in them ; 
neither is it a change in the reticular menjbrane, nor in the 
blood-vessels, because such contractions are not general- 
-throughout tbpse substancesT- The cdagulation of the blood 
" " ■ ■ ^ ' . ^ is 
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is a certain criterion of death. The reiterated visitations of 
blood are not essential to muscular irritability^ because the 
lirob§ of animals, separated from the body, contimie for s^ 
Jong time afterwards capable of contractions and relaxa- 

tlOJlS, 

The constituent elementary materials of which the pecu- 
liar animal and vegetable substances consist, are qot sepa- 
rable by any chemical . processes hitherto instituted, in such 
manner as to allow of ^ -recombination into their former ^ 
^tate. The composition of these substances appears to be 
^laturally of transient duration, and the attractions of the 
elementary materials which form the gross Substances are 
fio loose and ui;isettlcd, that they ane all decomposed without 
.tl>e intervention of any agentj merely by the operation joJF 
itheir own cleme4>tary |>arts on each otlver. 

An e^cten^ive discussion of the chemical properti^ at- 
tjaching to the matter of muscle would be a labour unsuite<J 
to this occasion : I should not, howeyer, discharge my pre- 
.seot duty, if I oinvtted to say that all such investigations • 
<an only be profitable when rfTected by pimple processes, 
and when made 4ap6n the rawnaatejials of the anim^ fabricj^ 

..^uch, perhaps, as th^ albumen of egfts, and the blood. But 
.lentil, by syiithetical experiments, we peculiar svib&t^nce^ 
of animals ^TiQ coinposed from what 4rp considered to be 
elementary mfitcrials, or the changes pf organic seqretion 
imitated by ^rt, it cahnpt be hoped that any determinate 
Jcnawle4ge should be e^ablisbed upon which ,the physjplog^ 

' of muscles .m^y he ej^plained. Such researches ai:id inves- 
tigations promise, however, the most probable ultim^^te su^r 
cess; since the phsenomena arc nearest allied to those of 
chemistry, and since all other hypotheses haye, i^ theijr 
turns^ proved unsatislfi9tory. 

F<ici5 end Experiments tending to support and iilvstra,te tie 
preceding Argument • 
An emaciated horse was killed by dividing the medulla 
spinalis, and the large blood-vessels under the first bone of 
the steunum. - . ' 

The temperature of the flowing blood was 103° 
Spleen - 103 

Stomach - 101 
Colon - 98 

Bladder of urine 97 
Atmosphere - 30 
Three pigs, killed by a blow on the head, and by the 
imniediate division of the large arteries and veins, entering 

the 
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the middle of the basis of the heart, had the blood flowing 
from these vessels of 106, 106-J-,aiid 107**; the atmospheric 
temperature being at 31**. 

An^ox, killed m a similar manner, the blood 103**; at- 
mosphere 50®. 

Three sheep, killed by dividing the carotid arteries, and 
internal jugular veins: their blood 105, 105, lOSi^^i'atmO" 
sphere 4 1®. ' 

Three frogs, kept for many days in an equable atmo- 
sphere at 54° ; their stomachs 02**. 

The watery fluid issuing from a person tapped for dropsy 
of the belly ioi°; the atmosphere being 43% and the tem- 
perature 6f the superficies of the body at 96**. 

These temperatures are considerably higher than the com- 
moti estimation. 

A man's arm being introduced within a glass cylinder, it 
was duly closed at the end which embraced the head of the 
humerus ; the vessel being inverted, water at 97° was poured 
in, so as to fill it. A ground brass plate closed the lower 
aperture, and ^ barometer tube communicated with the 
water at the bottom of the cylinder. This apparatus, in- 
cluding the arm, was again inverted, so that the barometer 
tube became a gage, and no air was suffered to remain in 
the apparatus. On the slightest action with the muscles of ' 
the hand, or fore-ann, the water ascended rapidly in the 
gage, making librations of six and eight inches length in 
the barometer tube on each contraction and relaxation of 
the muscles. 

The remarkable effects of crimping fish by immersion in 
i^ater, after the usual signs of life have disappeared, are 
worthy of attention ; and whenever the rigid contraction* 
of death have not taken place, this process may be prac- 
tised with success. The sea fish destmed for crimping are 
usually struck on the head when caught, which, it is said, 
protracts the term' of this capability ; and the muscles 
which retain this property longest are those abobt the 
head. Many transverse sections of the muscles being 
made, and the fish immersed in cold water, the contrac- 
tions called crimping take place in about five minutes ; 
but, if the mass be large, it often requires thirty minutes to 
complete the process. 

Two flouncfers, each weighing 1 926 grains, the one bein^ 
in a state for crimping, the other dead and rigid, were put 
into water at 48% each being equally scored with a knife. 
After half an hour the crimped .fish had gained in weight 

53 grains. 



Digitized by VjOOQIC 



f^ dn mnscutdr^ Moitorii 

53^ grains, but' the dead fish had lost 7 grains. TTfid sj)ecm€i 
gravity of the crim]f)ed fish was greater than that of the deadf 
fish J but a quantity of air bubbles adheted to the surfaces* 
©f the crimped muscles, vyhich were rubbed off before 
weighing : this gas was not inflanimable. 

The specific gravity of the criilaped fish - 1'105^ 

of the dead fish, aft^r an t^ 

equal immersion in water 1-090 

So that the accession 'of water, specifically lighter thrrt 
the muscle of fish, did not diminish the specific gravity of 
nirnp^ muscle^ but the contrary j a proof that condensa- 
tion had taken place. 

A piece of cod fishy wefighiiig, twelve p6unds, gained iff 
weight, by crimping, rvvo ounces avoirdupois ; and another 
less vivacious piece>- of fifteen pounds, gained one ounce 
afid hdf *. 

The hinder limb of a frog, havh>g the skin 6tripp64 offy 
and weighing 77-tV grains, 'was immersed in water at 34^ 
and suffered to remain nineteen hours, when it had become 
rigid, and weighed 100^ grains. The specific gravity of 
the contracted limb had increased, as in the crimped fish^ 

630 grains weight of the subscapularis muscle of a calf,- 
which had been killed two days from the lOtb of January, 
was immersed in New River water at 45*^. After ninety 
Hiinutes the muscle was contracted, and weighed in air. 
770 grains: it had also increased in specific gravity, but^ 
the quantity of air bubbles formed in the interstitial spaces" ■ 
of the reticular membrane made it difficult to aseertaipt th» 
degree. , 

Some of the smallest fasciculi of muscular fibres from the 
^ame veal, which had not been immersed in water, were 
placed on a glass plate, ih the field of a powerful micro- 
scope, and a drop of water thrown over them, at the tem- 
perature of 54% the atmosphere in the room being 57^, 
They instantly began to contract, and became tortuous. 

On confining the ends of another fibril with little weights- 
of glass, it contracted two-thirds of its former length, hf 
similar treatment. The same experiment was made on the 
muscular fibres of lamb and beef, twelve hours after the 
animals had been killed, with the like results. Neither vi- 

* I am informed that the* crimping of fresh water fishes require^hdrd 
T7ater, or such a^ does not suit the purposes of washing with soap. This 
fhct is substantiated by the practice of the London fishmongers, whose ex- 
perience has taught them to employ pump water, or what is commonly called 
'Wd water. 

, - ^ ncgar. 
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riegdir, tior water saturated with muriate of soda, nor strong 
ardent spirit, nor olive oil^ had any such cfiect upon the 
muscular fibres. 

The amphibia, and coleopterous insects, become torpid 
at 34** : at S&^ they move slowly, and with difficulty ; and 
at a lower temperature their muscles cease to be irritable. 
The muscles of warm-blooded animals are similarly affected 
by cold. 

The hinder limbs of a frog were skinned, and exposed to 
cokl at 30°, and the muscles were kept frozen for eight 
hours; but on thawing them they were perfectly irritaWe. 

The same process was employed in the temperature of 
20% and the muscles kept frozen for * twelve hours • but 
that did not destroy the irritability. 

In "the heat of 100", the muscles of cold-blooded animals 
fall into the contractions of death ; and at 1 10°, all those of 
warm blood, as far as these experiments have been extended. 
The muscles of warm-blooded anin^als, which always con- 
tain more red particles in their substance than those of cold, 
blood, arc soon deprived of their irritability, even although 
their relative temperatures are preserved ; and respiration la 
the former tribe is more essential to life than in the latter. 

Many substances accelerate the cessation of irritability in 
muscles when applied to their naked fibrils, such as all the ' 
narcotic vegetable poisons, muriate of soda, and the bile of 
animals ; but they do not produce any othci apparent change 
ill muscles tliaa that of the last contraction. Discharges 
of electricity passed through muscles, destroy their irrita- 
bility, but leave them apparently inflated with small bub- 
bles of gas ; perhaps some combination obtains which de- 
composes tlie water. 

The four separated limbs of a recent frog were skinned^ 
and ioimersed in different fluids ; viz. No. 1 . in a phial con- 
taining six ounces, by measure, of a saturated aqueous so- 
lution of liver of sulphur made with potash ; No. 2. in a 
diluted acetic acid, consisting of one drachm of co^icentrated 
acid to six of water ; No. 3. in a diluted alkali, composed 
of caifstic vegetable alkali, one drachm, of water six ounces; 
No. 4. in pure distilled water. ,^ ' 

The phials were all corked, and the temperature of their 
contents was 46^, 

The limb contained in the phial No. I , after remaining 
twenty minutes, had acquired a pale red colour, and the 
muscles were highly irritable. , . 'j 

The limb in No. 2, after the same duration, h^d becotBO 
4gid, white, and swollen ; it was not at q1\ iTXit^\>hp. . :^ 

2 removing 
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rctnoving the Kmb into a diluted solution 6f regetdbfe itv 
kali^ the muscles were rekxed^ but no signs of irritability 
returned. ^ 

No. 3» tinder all the former circumstances, retained its 
previous appearances^ and was irritable^ but less so than 
No. 1. 

No. 4. had become rigid, and the final coiuraction had 
taken, place. 

Other causes, of the loss of muscular irritability occur in 
pathologicai testimonies, some examples of which may not 
oe ineligible for the present subjects Workmen whosd 
hands are unavoidably epcposed to the contact of white lead, 
are liable to what is called a palsy in the hands and wrists; 
from ^ torpidity of the muscles of the fore arm. This affec* 
tion seems to be decidedly local, because, in many instances, 
neither the brain nor the other membere partake of the 
disorder; and it oftenest affects the right hand. An inge- 
nious practical chemist in London has frequently expe- 
rienced spasms and rigidity in the muscles of nis fore arm»> 
from affusions of nitric acid ovep the cuticle of the hand 
and arm. The use of mercury occasionally brings on a si^ 
milar rigidity in the masseter muscles. 

A smaller quantity of blood flows through a muscle during 
the state of contraction than during the quiescent state^ as 
is evinced by the^ale colour of red muscles when contracted* 
The retardation of the flow of blood from the veins of the 
fore arm, during venaesection, when the muscles of the 
limb are kept rigid, and the increased ' flow after alternate 
relaxations, induces the probability, that a temporary retarda- 
tfim of the blood in the muscular fibrils takes place during 
each contraction, and that its free course obtains again during 
the rela.xation. This state of the vascular system in a con- 
tracted muscle, does not, however, explain the diminution 
of its bulk, although it may have some influence on the 
limb' of a living anjmal. 

^Vhen muscles are vigorously contracted, their sensibility 
to pain is nearly destroyed i this means is employed by 
jugglers for, the purpose of suffering pins to be thrust into 
the calf of the leg, and other muscnlar parts, with impu-^ 
ftity : it is, indeted, reasonable. to expect, a priori^ that the 
sensation, and the voluntary influence, cannot pass along 
the' nerves at the same time. 

^ In addition to the influences already enumerated, the hu- 
man nmscles are susceptible of changes from extraordinary 
occurrences of sensible impressions. Long continued at^ 
tetttioo la interesting visible objects, or t-o- audible sens^* 
. ' ' - tions. 
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ttotts, atre known to exhaust the muscular strength : intense 
thoa'ght and anxiety weaken the muscular powers, and the 
passions of gri^f and fear produce the same effect suddenly ; 
whilst the contrary feelings, such as the prospect of imme- 
diate enjoyment, or moderate hilarity, give more than or* 
dinkry vigour. 

It IS a very remarkable fact in the history of animal na- 
ture, that the mental operations may become almost auto- 
matic, and, under such habit, be kept in action, without 
toy interval of rest, fiu" beyond the time which the ordinary 
^ate of health permits, as in the examples of certain ma- 
niacs, who are enabled, without any inconvenience, to exert 
both mind and body for many days incessantly. The ha- 
bits of particular modes of labour and exercise are soon ac-* 
cjuired, after which the actions become automsttic, demand 
little attention, cea$c to be irksome, and are affected with 
little fatigue : by this happy provision of nature^ the habit 
of industry becomes a source of pleasure, and the same ap- 
pears to be extended to cbe docile animals which co-operat« 
with min in his labours. 

Three classes of muscles are found in the more compli- 
cated animals. Those which are constantly governed by 
the will, or directing power of the mind, are called volun- 
tary muscles* Another class, which pperate without the 
Consciousness of the mind, are denominated involuntary ; 
and a mixed kind occur in the example of respiratory mus- 
cles, which are governed by the will to a limited extent : 
nevertheless the exigencies of the animal feelings eventually 
urge the respiratory movements in despite of the will, 
f hese last muscles appear to have become automatic by the 
' continuance of habit* 

The ttses of voluntary muscles are attainted by experience, 
imitation, and instruction; but some of them are nevei* 
called into action among Europeans, as the muscles of the 
external ears, and generally the occipito-frontalis. The 
purely involuntary muscles are each acted upon by different 
substtoces, which appear to be their peculiar stimuli j and 
these stimuli co-operate with the sensorial influence in pro- 
ducing thtfir contractions : for example, the bile appears to^ 
be the appropriate stinlulu$ of the muscular fibres of the 
ilimentaty canal below the stomach, because the kbsetiQe 
of it renders those passages torpid. The dig|eiteti aJimeiii, 
or perhaps the gastric juice in & certain states excites^ the 
Stomach. The blood stimulates the heart, light the iris of 
tiie eye, and mechanical pressure seems to excite the.mus* 
cles of the oesophagus. The last cause m^ ptrhaps be iU 

Vol, 23. No. 91. Dec* I80d> P lusirated 
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lu$trated by the instances of compression upon, the vofuiP^ 
tary muscles, when partial ty contracted, of which- there are- 
many familiar exaraplesr Probably the muscles of the o&si- 
cVila auditu^s are awafeenedl by tlie tremors of sound ;. aucJ 
this may be the occasion of the p«culiap arrangenicnt oJ^-, 
aiervable in the chorda C)'ropani which serves those muscles.^. 

These extraneous stimuii Seem only to act in conjuuctioit 
with the sensorial power derived by those muscles from the^ 
gangliat^d nerves,, because the passions of the mind altep 
the muscular actions of the heai^t, the alimentary canal, the^ 
respiratory muscles, and the iris ; so that, probably, the re* 
»pective stimuli aFready enumerated^ only act subsenaently,. 
by awakening the attention of the sensoriaF power, (if that 
expression may be allowed^) atid .ther^rby calling forth die, 
nervous influence, which, from the peculiar organizatioa 
of the great chain of sympathetic nerves, i» effected without 
consciousness; for, wlien the attentio*i of th« mind, or the 
itiore interesting passions prevail, all the involuntary mus*- 
cles act irre^lariy and unsteadily,, or wholly cease. The, 
rAovements of the iris of the common parrot are a striking^ 
example of the mixed influence. 

The muscles of the lower tribes of animals, which are, 
often entirely supplied by nerves coming from ganglions^ 
appear of this class ;, and thus the animal motions are prin- 
cipally regulated by the external stimuri^ of which the oc-, 
currence seems to agree w^ith the animal necessities : but 
the extensive illustrations whicb comparative anatomy af- 
fords on this point, are much too copious foF any detail ia 
this place. 

There are two states of muscles ; one acVive, which is that 
of contraction ; the other, a state of ordinary tone, or re- 
laxation, which may be considered passive, a^ far as it re- 
fates to the mind ; but the sensorial or nervous power seems- 
never to be quiescent, as it rejects either the voluntary 
or involuntary muscles during, hfe. The yielding of the 
sphincters appears to depend on their being pverpowfef ed by 
antagonist mu^des^ rather than on voJiintary relaxation, as 
is commonly supposed. 

I have now finished this endeavour to ejjhibit the more 
recent historical /acts connected with muscular motion. 

It will be obvious to every one, that much remains to be 
.done before any adeouate theory can be proposed. I have 
borrowed from the laoours of others witnout acknowledg- 
ment, because it would be tedious to trace ever)' fact, and 
every opinion, to its proper authority ; many of the views- 
are perhaps peculiar ,to myself, and I have adduced many 
4 * ' ^ general 
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jgeneral assumptions and conclusions, without offerinff tlie 
particular evidence for their confiriQatiou, from a desire to 
keep in view the remembrance of retrospective accounts^ 
and to combine thedi with intimations for future relearch* 
The due cultivation of this interesting pursuit cannot fail 
to elucidate mauiy of the phenomena in question, to remove 
premature and ill-founded physiological opinions^ and 
eventually to aid in rendering the meqical art more bene- 
ficial, hy establishing its doctrines on more extensive and 
accurate views of the animal oeconomy. 



?CLI V. Information on the Mines dnd Manufactures of the 
East Indies^ and other Subjects. By J. Maqhlaohlan> 
Esq. of Calcutta^ k 

OhouLd yoit tliirik the enclosed rebeipl^ for dydn^ the- 
beautiful reds of the Coromandel coast can bfe of any use 
to the dyers of the United British kingdoili, he pleased to 
lay them before the Society for the Encouragement of Arts, 
fee. that they may be published in the volume of their Trans-* 
actions ; if not, I trust you will excuse my troubling yoiX 
with them. They were sent to me from Madras by a scicQ- 
tifie friend, who had the several operations, detailed in them> 
performed in his own presence^ I forwarded a copy oi 
them, and a small quantity of the ingredients mentioned 
in them, to a friend at home, several years ago ; but he dy* 
ing about or soon after the time of their arrival, I nevef 
learned what became of them. It strikes me, however^ 
that thefe is a considerable Coincidence between the thread 
process and that which I have seen recommended by Mr* 
Henry, of Manchester, for dyeing the Adrianople or Turkey 
red. 

I am not certain whether it is known at home, that many 
of the hills in Bahar, and other parts of India, con»afin im* 
mense quantities of mica, talc, or Muscovy glass. The 
Natives of this country and China make very splendid lan- 
terns, shades, and ornaments of it, tinged Or various fenci* 
ful colours 5 and it is also used by them in medicine* 
When burned or calcined, it isj^ I am told, considered as a 
specific in obstinate coughs and consumptions. Whea 
powdered it serves to silver the Indian paper, &c. used iui 

* From TVansactions of ike Society of Arts, &c. 1604^ wiiich voted its tilvef 
ai9dali9 tlM author for th^ commu licatitm. 

Pa ktter* 
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letter- writing ; and, in fact, it is applied to nuiiiberless pur- 
poses. The bazar price of that of the best quality, split 
into sheets of about two lines thick, is six rupees the maund 
of eighty*four pounds avoirdupois. If it could be applied 
to any useful purpose at home, it might go in part ballast 
of ships, and at a trifling expense. I enclose a small speci* 
tnen of it, and am,, sir. 

Your very obedient servant, 
Wcutu,Oct.4»i8(». J. Machlachlan. 

N. B. The chava, or red dye root of the coast) is, I be- 
Keve, known at home : as also the cashan leaves, which 
^re used as an astringent. 

^ . Charles Taylor, Esq. 

Directions for dyeing a Irighi Red, four Yards of three* 
quarters iroad Cotton Cloth. 

. Ist, The cloth is to be well washed and dried, for \hi 
purpose of clearing it of lime and congee, or starch, ge- 
nerally used in India for bleaching and dressing cloths ; 
then put into an earthen vessel, containing twelve ounces 
pf chaya or red dye root, with a gallon of water, and allow 
it to boil a short time over the fire, 
r 2d, Th^ cloth being taken out, washed in clean water^ 
and dried in the sun, is again put into a pot with one ounc^ 
of myrabolans, or galls coarsely powdered, and a gallon of 
jciear water, and allowed to boil to one half; when cool, add 
to the mixture a quarter of a pint of buffalo's milk. The 
cloth being fully soaked in this, take it out, and dry it in 
the sun. 

' 3d, Wash the cloth again in clear cold water, apd dry It 
in the sun ; then immerse it into a gallon of water^ a quar- 
4er of a pint of buffalo's milk, and a (juarter of an ounce of 
the powaered galls. Soak well in this mixture, and dry in 
4he sun. The cloth, at this stage of the process, feeling 
rough and hard, is to be rolled up and beetlecf till it ber 
comes soft. 

, 4tb, Infuse into six quarts of cold water six ounces of 
jred wood shavings, and allow it to remain so two days 4 
On the third day boil it down to two-thirds the quantity,^ 
whert the liquor will appear- of a good bright red colour. 
To every quart of this, before it cools, add a quarter of an 
pu^ce of powdered sllum ; soak in it your cloth twice over, 
drying it between each time in the shade. 
' 5th, Aft^r three days wash in clean water*, and half dry 
iti the sun 5 then immersffe the cloth into fiv^ gallons of 
* ' ' water. 
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water^ at about the temperature of one hundred and twenty 
degrees of Fahrenheit, adding fifty ounces of powdered 
chaya, and sdlowing the whole to boil for three hours; 
takfe the pot oflF the fire, but let the cloth remain in it until 
the liquor is perfectly cool y then wring it gently, and hang 
it up in the sun to dry. 

6th, Mix intimately together, by hand, about a pinj 
measure of fresh sheep's dung, with a gallon of cold water^ 
in which soak the cloth thoroughly,. and immediately tak^ ^ 
it out, and dry it in the sun. 

7th, Wash the cloth well in clean water, and spread it . 
out in the sun on a sand -bank (which in India is univer- 
/ sally preferred to a grass-plat) for six hours, sprinkling it 
from time to time, as it dries, with clean ^atcr, for the 
purpose of finishing and perfecting the colour, which "^'xW 
be of a very fine bright red, 

Calcutta, Oct. 4,1803. J. MACHLACpLAJJ. 

Charles Tayhr, Esq. 

Dh'eciions Jbr dyeing of a beautiful Red, eight Ounces of 
Cotton Thread. 

1st, Put one gallon and a half, by measure, of sap-wood 
ashes^ into an earthen ppt, with three gallons of water, an4 
allow the mixture to remain twenty-four hours to perfect it 
for use. . 

2d, Put the following articles into an earthen pot, vijp# , 
Three-quarters of a pint of .Gingelly oil 5 qne pint, by 
measure, of sheep's dung, intimately mixed by hand in wa* 
ter ; two pints of the above ley. After mixing these ingre- 
dients well, pour the mixture gradually upon the thread into 
another vessel, wetting it only. as the thread, by being 
squeezed and roiled about by the hand, imbibes it, continu* 
in^ to do so imtil the whole is completely soaked up, and 
allow the thread to remain in this state until next day« 

3d, Take it up, and put it in the sun to dry ; then take a 
pint and a half of ash -ley, in which squeeze and roll the 
thread wdl, and allow it to remain till next day. 

4th, Squeeze and roll it in a like quantity or ash-ley, and 
put it in the sun to dry ; when dry, squeeze and roll it 
again in the ley, and allow it to remain till next day. 

5th, Let the same process be repeated thr^e or four times, 
jyid intermit till next day. 

6th, Ley the thread once, as the day before, and, when 
well dried m the sun, prepare the following liquor : One 
gill of Gingelly oil 3 one pint and a half of as|i»ley. — Fn 

P 3 this 
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this squeeze and roll the thread well, and leave it so tlH 
next day. 

7th, Repeat the process of yesterday, and dry the thread 
§n the sun. 

Sth, The same process to be repeated. 
§th, First repeat the ^sh-ley process three or fonr times, 
as under the operations 3, 4, and 5, and then prepare th^ 
following mixture : One pint of sheep-dqhg water; one 
gill of Uingdly oil ; one pint and a half of ash-ley. — Ir^ 
this squeeze and roll the thread wcUj, and dry it in the 
^un. 

10th, Repeat the same process. 

J 1th, Do. do, 

12th, Do. do, 

13th, Do. do, 

14th, Do. do, 

15th, Wash the thread in dean water, and squeeze and 
roll it in a cloth until almost dry ; then put it into a vessel 
containing a gill of powdered chaya root, one pint by mea- 
sure of cashan leaves, and ten pints of dear water 3 in this 
liquor squeeze and roll it abopt well, and allow it to feniain 
80 till next day. 

16th, Wring the thread, and dry it in the sun, and re- 
peat again the whole of the 15th process, leaving the thread 
to steep. 

17th, Wring it well, dry it in the sw> and repeat the 
same process as the day before, 

18th, Do. do. 

IDth, Do. do. 

20th, Wring and dry it in the sun, and wi^h the like 
quantity of chaya root in ten pints of water boil the thread 
tor three hours, and allow it to remain in the infusion un- 
* til cold. 

21st, Wash the thread well in clear water, dry it in the 
enn, and the whole process is complete. 

Calcutta, ect. 4, 1803. J. MaCRLACHLAN. 



XLV. On the Direction and Velocity of the Motion of the 
Sun and Solar System* By Wi;-liam Hekschel^ 
JLL.D,F.iZ.S.* 

Our attention has lately been directed again to the con-i 
ftruction of the heavens, oq which I have already detivere4 

^ Jropi the Transficti^ns of the Royal Si)cicfy fpr 1805. 

sever^ 
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:6eVeral detached papers. Th^ changes which have takei^ 
5)Iace in the relative position of double stars, have ascer- 
tained motions in many of them', which are probably of the 
-^arae nature with those that have hitlierto beea called pro- 
ber matiojai. It is well Icnown that mawy of the principal 
etars hav.e been found to have changed their situation, and 
we have lately had a most valuable acquisition in Dr. Mas- 
Icelyne's table of proper motions of six-anfl-tliirty of them. 
If this table afiFords us a proof of the motion of the stars of 
Ihe first brightness, sxicTi as ace probably in our immediate 
^eighbomiiood, the changes of tlie position of minute 
double stars tliat I have ascertained, many of wliich can 
only be seen by the be«t telescopes, likewise prove that mo- 
tions are ef[ually carried on in the jeraotest parts of Sjiace 
"Which hitherto we hav-e been able to penetrate* 

The prefer motions of the stars have Jong engaged the 
attention of astronomers, and in the year 1783 I deduced . 
from them, with a high degree of probability, a motion of 
-the 6un and solar system towards A Herculis. The reasons 
which Avere then pointed out for introducing a solar mo- 
^ioix, will now be much stpcngthened by additional consi- 
ilcratious ; aad the abov^-meationed table of well-ascer- 
tained proper motions will also enable us to £nter rigo- 
xously into the necessary calculations for ascertaining its 
direction, and discovering its velocky. When tlvcse pointi^ 
«re established, we shall oe prepared to draw some conse- 
jquences from them that wUl .account for many pbaenomena 
which otherwise cannot be explained. 

The scope of this paper^ wherein it is intended lo asaiga 
jiot only the direction, hut also the velocity of the solar 
wotibn, embraces an extensive ^dd of observation and cal- 
-culatioin ; but as to give the whole of it would exceed the 
compass of the preset sheets, I shall reserve the v^ilocity 
of the solar motion far an early future opportunity, and 
proceed now to a disquisition of the first. part of my sub- 
ject, wjiich is the direction g£ ihe jBotion of the sun and 
iiolar system. 

Reasons for admitting a Solar Motion^ 

It may appear singular that, after having already long agci 
^©inted.out a solar /motion^ aad even fijced upon a star to- 
wards which I s^ypposed it to be directed, I should again 
think it necessary to show that we have many substantial 
reasons for admitting such a motion at all. What hks in- 
4«;4C^ me to enter into this inqt^iry is, that some of the 

P 4 consequencxift 
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consequences hereafter to be drawn from a solar motiaii^ 
5?v7hen established, seem to contradict the very intention for 
which it is to be introduced* The chief object in view^ 
when a ^olar motion was proposed to be deduced from ob- 
servations of the proper motions of stars, was to take away 
TTiany of these motions by investing the sun with a contrary 
one. But the solar motion, when its existence has been 
proved, will reveal so many concealed real motions, thai 
we shall have a greater sum of them than it would be ne- 
cessary to admit, if the sun were at rest ; and, to remove 
this objection, the necessity for admitting its motion ought 
to be well established, 

Tfieoretical Considerations. 

A view of the motion of the moons, or secondary planets^ 
round their primary ones, and of these again round the sun, 
jnay suggest the idea of an additional motion of the latter 
round some other unknown centre ; and those who like to 
indulge in fanciful reviews of the heavens, might easily 
build a system upon hypotheses not altogether without 
jBome plausibility in their favour. Accordingly we find that 
Mr. Lambert, in a work which is fiall of the most fantastic 
imaginations, has framed a system wherein the sun is sup^ip 
posed to move about the nebula in Orion*. But, setting 
aside the extravagant idea of making this luminous spot 
a centre of motion, it must certainly be admitted that the 
solar motion itself is at least a very possible event, 

I have already mentioned, in a note to my former paperf, 
that thfe possibility of a solar motion has also been showi^ 
from theoretical principles by the late Dr. Wilson, of Glas^ 
gow ; and its probability afterwards, from reasons of the 
same nature, by Mr. de la Lande. The rotatory motion ot 
the sun, from which he concludes a displacing of the solar 
centre, must certainly be allowed to indicate a motion of 
translation in space ; for though it may be possible, it does 
pot appear probable, that any mechanical impression should 
have given the former, without occasioning the latter^ 
But, as wc arc entirely unacqu^^inted with the cause of the 
rotatory motion, the solar translatioii in space from theorem 
tical reasons, can only be admitted as a very plausible hy?- 
pothesis. 

It would be worth while for those who b^ye fixed instni- 
mejats, to strengthen this argument by. observing tbe stars 

*, See SystPme du Mfm^e dfi Mr. L9jn^|ft# p. 152 iind 158, 
t See Phil. Jrans. fof the year 1783, p. 283.' 
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which are known to change iheir magnitudes periodically. 
For, as we have great reason to ascribe these regular changes 
to a rotatory motion of the stars*, a real motion in space 
may be expected to attend it ; and the number of these 
stars is so considerable, that their concurring testimony 
would be very desirable. 

Perhaps Algol, which according to these ideas must have 
a very quick rotatory motion, may he found to have also a 
considerable progressive one ; and if that should be ascer- 
tained, the position of the axis of the rotation of this star 
will be in a great measure thereby discovered. 

An argument from the real motion to a rotatory one la 
nearly ot equal validity, and therefore all the stars that have 
|i motion in space may be sur^nised to have also a rotation 
on their axes. 

Symptoms of parallactic Motions* • 

But, setting aside theoretical arguments, I shall no^ pro* 
ceed to such as may be drawn from observation ; and as all 
parallactic motions are evident indications that the observer 
of them is not at rest, it will be necessary to explain jthre€ 
sorts of motions, of which the parallactic is one ; they wiM 
often engage our attention in the following discussion. 

Let the sun be supposed to move towards a certain part 
of the heavens; and smce the whole solar system will have 
the sam^ motion, the stars must appear to an inhabitant of 
:the earth to move in an opposite direction^ In the triangle 
sp Oj (Plate VIII.) Fig. 1, let 5 /> represent the parallactic 
motion of a star ; then, if this star is one that has no real 
^notion, $ p will also be its apparent motion ; but if the star 
in the same time, thai by its paralllactic motion it would 
have cone from s to p, should have a real motion which 
would have carried it from ^ to r, then will it be seen to 
move alon^ the jdiagonal s a^ of the parallelogram srpa% 
.and p a^ which is parallel and equal to s r, will represent its 
real motion. Therefore, in the above-mentioned triangle 
spa, which I suppose to be formed in the concave part of 
Ifee heayens by three aijches of great circles, the eye of th^e 
observeiT being in the centre, the three sides will represent, 
or stand for, the ithree motions I have named : 5 p the pa- 
xallactic, p a the real, and s a -the apparent motion of the 
.SjUr. llie situation and length of ttese arches, in seconds 
of a. degree, will express, or rather represent, not only the 
^rectii^r but also the quantity of each motion^ such as ft 

f See yhi/L Tran*. for thp ye^t 179S5, p 68. 
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must appear to an eye in the above-meiUioned central situa^ 
tion. And calling the solar motion, S> the distance of the 
6tar from the sun d, and the sine of the star's distance from 
the point towards which the sun is moving <p, the paralfac- 
trc mption, when these are given, will be had by the ex- 

pression^ 5= 5 p. This theorem, and its corollaries, of 

which frequent use will be made hereafter, it will not be 
necessary here to demonstrate. 

When I call the arch p a the real motion, it should be 
VuderstQod that I only mean its representative 5 for it must 
be evident that the absolute motion of a star in space, aa 
well as its intrinsic ^ocity, will still remain unknown, be- 
itause the inclination of that motion on which also its real 
velocity will depend, admits of the greatest variety of di- 
rections. We are only acquainted with the plane in which 
the motion must be performed, and with the length of the 
arch m seconds by which that motion may be measured. 
We may add that the chords of the arches representing the 
three motions are the smallest velocities of these motions 
that can be admitted; for in every other direction but at 
right angles to the line of sight, the actual space over which 
tlie star will move m^st be greater ihan the arch or chord 
by which its motion i6 represented. 

Now, since a motion of the sun will occasion parallactic 
motions of the stars, it follows that these again must indi- 
cate a solar motion ; but in order to ascertain whether pa- 
rallactic moticms exist, we ocrght to examine tliose stars 
which ai«e most liable to be visibly affected by solar motion* 
This requisite points out tte brightest stars a$ the most pro- 
per for our purpose ; for any stiw may haire a great real mo- 
tion, b»t in oroer to have a great pa?callactic" one, it must 
he in the neighbourhood of the sun. And as we can only 
Judge of the distance of the stars by their splendour, we 
ought to choose the brightest, on account of a probability 
that, being iiearer than faint ones, they niay be more within 
the reach of* parallax^ and thus better <jualified to show its 
icffects* 

We are al*^ to Jook out for a criterioo whereby paral- 
lactic may be distingtiishtd fnom real motions ; and this 
we find ia their directions. For, if a solar motion exults, 
all parallactic motions wilLtend to a point in opposition to 
the direction of that motion j whereas real motions will he 
iJispersed indiscriminately to all parts of space. 

With the&e distiiictioHS ia view^ we may examine the pro- 
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per motions of the principal stars ; for these, if the sun is 
not at rest, must either be entirely parallactic, or at least 
composed of real and parallactic motions ; in the latter case 
they will fall under the denomination of one of the three 
motions we have^ defined, iiamely s a, the apparent motioa 
of the star. 

In consequence of this principle I have delineated the 
meeting of the arches arising from a calculation of the 

f)roper motions of th^ 36 stars in Dr. Maskelyne's cata- 
ogue, on a celestial globe ; and, as all great circles of a 
sphere intersect each other in two opposite points, it will be 
necessary to distinguish them both : for, if the sun m6ve». 
to one of them, it may be called the apex of its motion; 
jand as the stars will then have a parallactic motion to the 
opposite one, the appellation of a parallactic centre may 
very properly be given to it. The latter tailing into the 
uouihcrn hemisphere, among constellations not visible' to 
us, I shall only mention their opposite intersections ; and 
of these I find no less than ten Xhat are made by stars of the 
first magnitude, in a yery limited part of the heavens, about 
the constellation of flercules. Upon all the remaining sur*- 
face of the same globe there is not the least appearance of 
any other than a promiscuous situation of intersections ; and 
of these only a single one is made by arches of principal 
stars. - 

The ten intersecting points made by the brightest stars 
are as follows : The 1st is by Sirius and Arcturus, in the 
mouth of the Dragon. The 2d by Sirius and Capella, near 
the following hand of Hercules. The 3d by Sirius and 
Lyra, between the hand and knee of Hercules. The 4th 
by Sirius and Aldebaran, in the following leg of Hercules. 
The 5th by Arcturus and Capella, north of the preceding 
wing of the Swan, The 6th bv Arcturus and Aldebaran, 
jn the neck of the piagon. The 7th "by Arcturus and 
Procyon, in the preceding foot of Hercules. The 8th by 
C^^pella and procyop, south of the following hand of Her- 
pules. The 9th by Lyra and Hrocyon, preceding the fol- 
lowing shoulder of Hercules. And the 10th js-made by 
Aldebaran and Proipyon, in the brcAst of Hercule^. 



The 

Digitized by VjOOQIC 



23^5 On the Motion of the Sun and Solar System* 

The following Table gives the calculated situation of 
these ten intersections in right ascension and north polar 
^stance. 

V Talle I. 



No. 


Ri^ht 


Ascension. 


Polar Distance. 


1 
^ 1' 


255° 


39^ 


50^^ 


36° 


41' 


34'' 


S 


275 


9 


32 


64 


21 


48 


3 


272 


23 


^8 


58 


23 


24 


4 


263 


25 


38 


44 


39 


47 


5 


290 


O 


58 


32 


7 


23 


6 


267 


2 


19 


33 


57 


20 


i 7 


235 


3 


13 


46 


21 


34 


8 


272 


51 


49 


73 


7 


56 


9 


266 


46 


49 


66 


48 


n 


10 


260 


1 


.29 


60 


59 


34 



We might rest satisfied with having shown that the pai- 
idlactic effect of which we are in search is plainly to be 

ECTceived in the motion of the brightest stars ; however, 
y way of further confirmation, we may take in some large 
stars of the next order, in whose motions evident marks of 
the influence of parallax may likewise be perceived. When 
the intersections made by their proper motions and the 
arches in which the stars of the first magnitude are moving 
arc examined, we find no less than fifteen which unite witb 
the former ten, in pointing out the same part of the heavens 
as a parallactic centre. It will be sufficient only to men- 
fion the opposite points of the situation of these intersec- 
tions, and the.s^tars by which they are made, without giving 
JL calculated table of them. 

The 1st is the following leg of Hercules, and is made by 
8irius arid jS Tauri, The 2d is also in the following leg of 
Hercules, by Sirius and a Andromedse. The 3d is in the 
following hand of Hercules, by Sirius and a Arietis. The 
4th iri the neclj of the Dragon, by Arcturus and j3 Tauri. 
The 5th between the Lyre and the northern wing of the 
3wan, by Capella and a Andromedse. The 6th near the 
following hand of Hercules, by Capella and a Arietis. The 
7th preceding the head of Hercules, by Lyra and /3 Tauri. 
The 8th between the Lyre and northern wing of the Swan, 
by Lyra and a, Andromodos. Tbe Qth in the following 



arm 
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arm of tlercules, by Lyra and a Arletis. The 1 0th in the 
following leg of Hercules, by Aldebaran and j3 Taiiri, The 
11th in the following leg of Hercules, by Aldebaran and a, 
Andromedas. The I2th in the head of Hercules, by Alde- 
baran and d Arietis. The 13th in the following arm of 
Hercules, by Procyon and |3 Tauri. The 14th in the bacik 
of Hercules, by Procyon and a Andromedae. And the 1 5th 
near the following arm of Hercules, is made by Procyon 
and a Arittis. 

An argument like this, founded upon the most authentic, 
observations, and supported by the strictest calculations, 
can hardly fail of being convincing. And though only tlie , 
ten principal apices of the twerity-five that are given have 
been calculated, the other fifteen may nevertheless be de-^ 
pended upon as true to less than one degree of the sphere- 

Changes in the Position of double Stars* 

We have lately seen that the alterations in the relative 
situation of a great number of double stars may be ac* 
counted for by a parallactic motion- Among the 56 stars 
which I have given, the changes of more than^half of them 
appear to be of this nature ; and it will certainly be more 
eligible to ascribe them to the effect of parallax tnan to id- 
mit so many separate motions in the different stars; e$pe-«* 
cially when it is considered, that if the alterations of the 
angle of position were owing to a motion of the largest 
star of each set, the direction of such motions mu^t, in 
contradiction to all probability, tend nearly to one particti- 
lar part of the heavens. 

Tnis argument, drawn from the (ihange of the position 
of double stars, may be considered as deiiving its validity 
from the same source with the former, namely, the paral- 
lactic motions of at least 9B more stars, pointing out th« 
same apex of a solar motion by their direction to its oppo- 
site parallactic centre. 

Incongruity of proper Motions* 

It may be remarked that the proper motions of the stars^ 
if they were in reality such as they appear to be, would con- 
tain a certain incongruous mixture of great velocity and 
extreme slowness. Arcturus alone describes annually an 
arch of more than two seconds : Aldebaran hardly one- tenth 
and a quarter of a second : Rigel little more than one-tenth 
and a half; even Lyra moves barely three and a quarter 
tenths of a second, while Procyon has almost four times 
that velocii}^ Out of 36 stars, whose proper motion we 

7 have 
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' have examined, there are 15 that do not reach two-tenths of 
a second:^ Virginis moves seventy-seven hundredths,- 
and a Cygni only six. But it will be shown, when the 
direction and velocity of the solar motion cortie to be ex- 
plained, that these kmd of incongruities are mere parallac- 
tic appearances ; and that there is so general a consistency^ 
among the real motions of the stars, that Arcturus is in 
no respect singled out as a star whose motion is ta* beyond 
the rest. ' ,, 

By giving this remark a place among the reasons for ad- 
mitting a solar motion, it is not intended to lay any parti- 
cular stress upon it ; for it may be objected that our idea 
of the congruence or harmony of the celestial motions can" 
be no criterion of their real fitness and symmetry. But 
when silch discordant proper motions as those I have men- 
tioned in stars of no very different lustre are under consi- 
deration, and may be easily shown to be only parallactic 
phsenomena, the method by which this can be done must 
certainly appear eligible, ahd, when added to many other 
inducements, will throw some share of weight into the 
scale. 

Sidereal Occultaiion of a small Star* 

' Of nearly the same importance with the former argu- 
ment is the account of the occultation of a small star by st 
large one, which I hav^ given in my last paper. When 
the solar motion has been established, we shall prove that 
the vanishing of the small star near ^ Cygni, as far as we 
can judge at present, is only ia parallactic disappearance. . 
It must be granted that a real motion of the large star would 
also explain the same phsenomenon ; but then again, this 
star must be supposed to move towards the very same pa-' 
rallactic centre which the changes in the position of otner 
double stars point out ; and this cannot be probable. 

Direction of the Solar System. 

From what has been said, I believe the expedience of 
admitting a solar motion will not be called in question j 
our next endeavour therefore must be to investigate it& 
direction.' 

To return to the before-mentioned intersections of the 
arches, in which the proper motions of the stars are per- 
formed, I shall begin by proving that when the proper mo- 
tions of two stars are given, an apex may be found, to which » 
if the sun be supposed to move with a certain velocity, the 
tW9 given motions may then be resolved into apparent 

changes^ 
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tliangcs^ arising from sidereal parallax^ the stars remainitig 
perfectly at rest. 

Let the stars be Arcturus and Sinus, and their annual pro- 
per motions as given in the Astronomer RoyaPs Tables. 

When the annual proper motion of Arcturus, which i» 
— 1",26 in right ascension, and,+ /'^jTS in north polar di- 
stance, is reduced by a composition of motions to a single 
one, it will be in a direction which makes an angle of 
55^ 29' 42^' soutb-precedinc with the parallel of Arcturus^ 
and of a velocity so as to describe annually 2^^,087 18 of a 
great circle. 

The annual proper motion of Sirius,— 0^,42 in right 
ascension, and-f- 1^^,04 in north polar distance, by the same 
methpd of composition, becomes a motion of l'',l 1528, ia 
a direction which n>akes an angle of 6S^ 49' 4 1'' south- 
preceding with the parallel of Sirius, 
' By calculation, the arches in , which these two stars 
move, when continued, will meet in what I have called 
their parallactic centre, whose right ascension is 75*^ 39^ 5(/', 
and south polar distance is 36*^ 41' 34'^ The opposite of 
this, or right ascension 255^ 39' 50'^, and north polar di- 
stance 36" 4 1' 34", is what we are to assume for. the re- 
ifuired apex of the solar motion. 

When a star is situated at a certain distance from the 
sun, which we shall call i; and 90*^ from the apex of the 
solar motion, its parallactic motion will be a maximum. 
Let lis now suppose the velocity of the sun to be such that 
its motion, to a person situated on this star, would appear to 
describe annually an arch of 2^^84825, or, which is the 
same thing, that the star would appear to us, from the 
effect of parallax, to move over the above-mentioned arch 
in the same time. 

To apply this to Arctunis, we find by calculation that its 
distance from the apex of the solar motion is 47° 7' &^ ; its 
parallactic motion ^therefore, which is as the sine of that 
distance, will be 2'',087!8 ; and this, as has been shown, 
is the apparent motion which observation has established as 
the proper motion of Arcturus. 

In the next place, if we admit Sirius to be a very large 
star situated at the distance 1,6809 from us, and compute 
its elongation from the apex af the solar motion, we shall 
find it 138^ 5(f 14'',5. With these two data we calculate 

<b . s 
that its parallactic motion will be ^r—^ = 5/) = I"',! 1528 ; 

and this also agrees with the apparent motion which has 

been 
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been ascertained by obs^atibn as ihe proper m6tion of 
Sinus. 

Now since, according to the rules of philosophizing, we 
ought not to admit more motions than will account for the 
observed changes in the situation of the stars, it ^ould be 
wrbilg to have recourse to the motions of Arcturus and Si- 
rius, when that of the sun' alone will account for them both ; 
sind thii consideration would be a {sufficient inducement for 
fis to fix at once on the calculated apex, as well as on the 
^lati^ distances that have been assigned t6 these stars, if 
other proper motions coirld with equal facililtyr be resolved 
into similar parallactic appearances. But from the^ nature 
of proper motions, it follows, that when a third star does 
hot lead us to the same apex aS the other two, its apparent 
motion cannot be resolved by the effect of parallax alone. 
And to enhance our difficulties, the number of apices, thai 
^ould be required to solve all proper motions into parallactic 
Anes, increases riot as the number of stars admitted to have 
proper motions, but, when their situation happens to be 
favourable, as the sum of an arithmetical series of natural 
numbers, beginning at 0, continued to as many terms as 
(here ai*e stars admitted : so that if two stars give only one' 
apex, one star added, to' it will give three apices ; and ten, 
for instance, will give no less than 45, and so on. 

The method of reasoning which, on this subject, I have 
adopted, is so closely connected with astronomical observa- 
tions that I shall keep them constantly in view ; and there- 
fore shall illustrate what has been advanced, by taking in 
Capella as a third star. The three apices \vhich then are 
pointed out will be that in the mouth of the Dragon, by 
Arcturus and Sirius ; a second under the northern wing of 
Cygnus, by Arcturus and Capella ; and a third in the fol- 
lovvmg hand of Hercules, by Sirius and Capella. The cal- 
culation of them is in Table I. 

The annual proper motions of our third star in t)r. Masi- 
kelyne's Tables are -f(/',21 in right ascension, and -f-(/^44 
in north polar distance ; and by calculation these quantities 
give an annual motion of 0'',46374 to Capella, in a direc- 
tion which makes an angle of 71*^ 36' 22^,4 south-follow- 
ing with the parallel of this star. 

The distance of Capella from the ^nwr calculated apei 
ef the Solar motion, bv which we have already explained 
the apparent motipns ot the other two stars, is 80® o4' 4&^i 
and, admitting again the velocity of the sun towards the 
♦ariie pomt as stated before, it will occasion a parallactic 

motion 
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iQotioti of CapelU, in a direetion 89^ 34' 48^' south-follow- 
ing its parallel, amounting to 2,8125'". In this calcula- 
tion Capella has been taken |br a star of the first magnitude, 
supposing its distance from us to be equal to that of 
Arcturus. 

By constructing then a triangle, the three sides of which 
will represent the three motions which every star must have 
that is not at rest in space ; we have one of the sides, re-- 
presenting the apparent motion of the star, equal to 0,4637^5 
the other side, being the parallactic motion of the star, 
2,8123"; and the included angle 18° 19' 27"- From these 
data we obtain the third side, representing the real motion 
of the star, which will be 2,3757 . By the given situation 
of this triangle with respect to the parallel of declination 
of Capella, the angle 01 the real motion will also be had, 
which is 86° 34' 1 1" north -following the parallel of this 
star. A composition of the parallactic and the real motion 
iti the directions we have assigned, will produce the annual 
apparent motion which has been, established by obser- 
vatioa. 

But to apply what has been said to our present purpose, 
it may be ooserved, that although we have accounted for 
the proper motion of our third star by retaining the same 
apex of the solar motion, which has given us an explana- 
tion of the apparent motions of the otner two, yet in doing 
this we have been obhged to assign a great degree of real 
motion to Capella ; and to this it may be objected, that we 
can have no authority to deprive Arcturus and Sirius of 
real motions, in order to give one of the same nature to our 
third star : and indeed to every star that has a proper mo- * 
tion which does not tend to the same parallactic centre as 
the motions of Arcturus and Sirius. 

This objection is perfectly well founded, and I have given 
the above calculation on purpose to show that, when we 
are in search of an apex for the solar motion, it ought to be 
so fixed upon as to be eaually favourable to every star 
which is proper for directmg our choice. Hence a pro- 
blem will arise, in our present case, how to find a point 
whose situation among three given apices shall be so that, 
if the Sim's motion be directed towards it, there may be 
taken away the greatest quantity of proper motion possible 
from the given three stars, Tne intricacy of the problem 
is greater than at first it may appear, because by a change 
of the distance of the apex from any one of the stars, its pa- 
rallactic motion, which is as the sine of that distance, will 
be affected ; so that it is not the mere alteration of the angle 
Vol; 23. No. 9i . Dec. 1805. Q of 
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of direction, which is concerned. However, it will ftot ht- 
necessary to enter into a solution, of the problem ; foi* 
it ftiust be very evident that 4a: much more complex oiie 
would immediately succeed it, since three stars would cer- 
tainly not be sufficient to direct us in our present elidea* 
\x>v\t to find the best situation of an apex for the ^lar mo- 
tion ; r shall therefore now leave these stats, and the apices- 
pointed out by them, in brder to proceed ta a more general 
view of the subject. 

We have already seen that the brightest stars are most 
proper for showing the eflFect of parallax, and that in our 
search after the direction of the solar moti6n,,our aim must 
be to reduce the proper motiohs of the stars to their lowest 
(Quantities. The six principal stars, whose intersecting 
arches have been given, when their proper motions in right 
ascension and polar distance are brought mto one directiouj^ 
will have the apparent motions coutained in. the following^^ 
Table. 

Table IL. 



Names of the 
Stars* 



Arcturus - 
Capelia - 
Lyra 

mdcbaran 
Procyon. - 



Direction of the apparent 
Motions. 



(58*» 49' 40,7'' S. prececKhg 

55 29 42,0 ». preceding 
71 35 22,4 S. following 

56 20 57,3 N. following 
76 29 S7,3 S. foilo\tin| 
50 2 24^ S. preceding 



Sum of the a|)parent motions 



Quantities oi th^ apparent 
Motions. 



1,1 1528''' per yeat 
2^8718 

0,46374 
0^2435 
0,12341 
1,23941 



5^8^837^ 



We must now recpr to what has beeft said, wheti the con- 
struction of the triangle expressing the three motioiis of a. 
hUar, that is not at rest, was expminedj and, as we are to 
gild out a solar motion which will require the least real 
liiotiaA in our six star^, an attettttoh t6 this triangk will be 
of considerable use; for When the line p dt. Fig. 1, which 
represents the real motion, is brought into the situation 
m a J where it is perpendicular to s p, the real motiotl 
which is required will then be a minimuni. It also follows, 
from the construction of the same triangle, ttiat if by the 
choice of an apex for the solar motion We can lessen the 
angle made at s by the lines s p and s a^ we shall lessen. 
the quantity of real motion required to bring the star from 
the parallactic line s p mio the observed position o» 

It has already been shown^ in the case of Sifius and Arc-^f 

twrus^that when two stars only «irc given^ the line sp may 

7 be 
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be made^to coincide with the lines s a^ of both the stars, 
\Vhereby their real irititibns will be reduced to nothing. li 
has also been prbved, by adding Capellsi to the former two, 
that when three; Stars are concerned, some real motion must 
bcf admitted in one of them. Now, sintc all parallalctio 
liiotions are directecj to (he same centre, a single line may 
represent the direction of the effect of the parallax $ not 
only of these three stars but of every srar in the heavens. 
According to this theory, let the line 5 P or 5 S, in Fig. 2, 
stand fdf the direction of the parallactic motion of the stars; 
and as in the foregoing Table we have the angles of the ap- 
parent motion of six stars with the parallel of each star, we 
must now also compute the direction of the line i P or i S 
with the parallels of the saine stafs. This may be done as 
soon as an apex foi* the solar motion is fix^d upon. The 
difference between these ancles and the former will give the 
several parallactic, angles r s a 6v S s a^ required for an 
. investigation of the least quantity ma, belonging to every 
star. 

FoV ihstani^e, left the point towards which we may Sup- 
pose the dUtt to ifibve, be x Herculis ; and calculating the 
f^uired angles of the direction in which the effect of paral- 
lax will be exerted, with the six starsf we have selected for 
the purpose of our investigation, we find them as in the 
following Table. 

Table HI. 

Afigtes of the parallactic Motion with the PctralleL 

54' 8,5''' soiith-preceding. 

23 45,7 south-preceding. 

10 3,9 south-folfowing. 

59 49,5 north-following. 

21 35,4 south-following. 

43 44,6 south preceding. 
The difference between the^e parallactic and the former 
appsCrent angles^ with the parallel of each star, will give 
the required angles for our second figure. They will be ai 
follows : 

Table IV. 

Angles of tfie apparent with tlie pdrallactic Motion, 

soufli-fo'llGwinig^ 
south -follovi^ing. 
south-^following. 
northf-preceding. 
s6uth-prcceding. 
south-followitig. 

By 
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Sirius - - 


« 


32° 


Arcturus 


• 


17 


Capella 


- 


85 


Lyra 
Aldebar^ui 


- 


35 


_ 


71 


Procyon 


- 


47 



SSriti^ - 


- 35^ H' 32,2^' 


Arctufiis 


- 3^» 5 $6y^ 


C^pefla 


13 34 41,5 


Lyi'a 


- 2^ 2i 7,8 


Aldebaran 


5 8 1,9 


Frocyon 


2 18 i9y& 




Q^ 
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By these angles, with the assistance of the lines sa^ 
whose lengths represent the annual quantity of the appa- 
rent motions as given in our former table, the figure No. 2 
has been constructed. When the situation of these angles 
is regulated as in that figure, we may draw the several lines 
m a perpendicular to S P, and, by computation, their value 
and sum will be obtain^ as follows : 

Table V. 
Quantities and Sum of ike least real Motions. 



// 



Sirius - - 0,65437 

Arcturus - - 1,28784 

Capella - - 0,10887 

livra - - 0,11281 

Aldebaran - 0,01104 

Ppocyon - - 0,0499S 

Sura 2,22491'' 
The result of this investigation is, that by admitting a 
motion of the sun] towards a Herculis, the annual proper 
motions of our six stars, of which the sumi;5 5,353 7'V>3aay 
be reduced to real motions of no more than 2,2249'''. 

When first I proposed x Herculis as an apex for the solar 
motion, it may be remembered that a reference to future 
observations was made for obtaining greater accuracy*. 
Such observations we have now before us, in the valuable 
tables from which I have taken the proper motions of the 
six stars 5 atid I shall prove that, with thdr assistance, we 
may fix on a solar ndotion that will be considerably more 
favourable. 

We have already shown, that to ascertain the precise 
place of the best apex is attended with ^ome diflSculty ; biit 
from the inspection of the figure which represents the quan- 
tities of real motion requiredwhen X Herculis is fixed upon, 
it will be seen that, by a regular method of approximation, 
we may turn the line SP into a situation where all the angles 
of the apparent motion of the six stars will be much reduced. 
The quantities which are required for constructing another 
figure to represent the threefold motions of our six stars, 
when a different apex is fixed upon, are to be found by tha 
same method we have pursued in the instance of x Herculis; 
and the figure that has been given with respect to that star, 
shows evidently that the parallactic line S P should be turned 

• See Phil. Trans, for 1783, p. 273, line 8 ; and p. 2T4, line 4. 

3 more 
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more towards the line sa, representing the apparent motion 
of Sirius, W6 shall accordingly try a point near the fol- 
lowing knee of Hercules, whose right ascension is 270® 15, 
and north polar distance 54° 45', 

The result of a calculation of the angles, and the least 
quantities of real motion of our six stars, according to this 
apex, is collected in the following table, and represented 
in fig. 3. 

Table VI. 



Star*. 


Angles «f the parallactic 
Motion with the Parallel. 


Angles of the apparent 
with the parallactic 
Motion. 


Least Quan- 
tities of the 
realMotion. 


Sirius 

Arcturus 

Capella - 

Lyra 

Aldebaran 

Procyon 


o t If 

68 51 5 S. preceding 
29 30 32 S. preceding 
77 54 S. following 
27 38 47 N.foUowing 
66 20 17 S. following 
64 48 27 S. foUowing 


1 25 S. preceding 
25 59 10 S. foUowing 

6 18 36 S. foUowing 
28 42 9 N. preceding 
10 9 21 S. preceding 
14 46 1 S. preceding 


If 

0,0004561 
0,9145072 
0,0509727 
0,1557761 
0,0217607 
0,3159051 


Sum 


1",4593779 



By this table it appears that the annual proper motipn of 
our six stars niaybe reduced to 1,4594^", which is 0,7-655^' 
less than the sum in the 5 th table, where the apex was 
X Herculis. 

In the approximation to this point it appeared, that when 
the line of the parallactic motion of Sirius is made to coin- 
cide with its apparent motion, we may soon obtain a certain 
minimum of the other parallactic motions ; but as Sirius is 
not the star which has the greatest proper motion, it oc*- 
curred to me that another minimum, obtained from the line 
' in which Arcturus appears to move, would be more accu- 
rate ; for, on account of its great proper motion, we have 
reason to suppose it more affected than other stars by the 
parallax arising from the motion of the sun ; and, with a 
view to this, I soon was led to a point not only in the line 
of the apparent motion of Arcturus, but equally favourable 
to Sirius and Procyon, the remaining two stars that have 
the greatest motions. 

It the principle of determining the direction of the solar 
motion by the staps which have the greatest proper motion 
be admitted, the following apex must be extremely near the 
truth ; for, an alteration of a few minutes in right ascension 
or polar distance either way, will immediately increase the 
required real motion of our stars. Its place is : right ascen- 
Mon 24 5*' 52' 30", and north polar distance 40° 22^. 

Q3 The 
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The palcnlated mptimii of the same stars by this apex will 
be as in the foilowing table, au4 are delineated in fig. 4. 

Table VII. 



Stars. 


Anglfs of the p^u^lactic 
Motion with the Parallel. 


Angles of th« apparent 
with the parallactic 
Motion. 


Least Quan- 

titiesofthe 

realMotion. 


Sirjus - 
Arcturua 
Cai^etla - 
tyra - 
Aidebaraa 
Procyon 


t ** 

58 2i 56 S. preceding 
55 29 45 S. preceding 
83 44 17 S preceding 
86 28 S3 S. following 
89 48 35 S. preceding 

59 49 lO S. preceding 


10 24 44 following 
3 preceding 
24 40 21 following 
92 49 SO foUowtng 
13 18 58 following 
d 40 46 preceding 

Sum 


0,20157 

0,00003 
0,19358 
0,82396 
0,02842 
0,208S» 

0',95595 



The suip of the real motions required, with the apex of 
the solar motion above mentioned, is less in this table tbau 
that in the former by 0,50343^'. 

In these calculations we have proceeded upoii the prin^ 
ciple of obtaining the least possible quantity of real motion, 
by way of coming at the most favourable situation of a solar 
apex ; and have proved that the sum of the observed proper 
motions of the six prir^ipal stars, amounting to 5,3534'', 
may be the result of a composition of two other motions ; 
and that the real motions of these stars, if they could be 
reduced te their smallest possible quantities, would not ex- 
ceed 0,9559^'. 

But as I do not intend to assert that these real motions 
can be actually brought down to the low qnantiiies^ that 
have been mentioned, it will be necessary to show that tho 
validity of the arguments for establishing the method I have 
pursued will not be affected by that circumstance^ In the 
first place, then, we should consider, that although the great 
proper motions of Arcjurus, Procyon, and Siriua, are strong 
indications of their being affected by parallax, it does not 
follow, nor is it probable, that the apparent changes of the 
situation of these st^rs should be entirely owing to solar 
motion j on the contrary, we may reasonably expect that 
their own real motions will have a great share in them. 
Next to this, it is evident that in the case of parallactic 
Hiotions the distance of a star from the sun is of material 
consequence; and as this cannot be assumed at pleasure, 
we are consequently not at liberty to make the parallactic 
motion sp in fig. I, equal to the line sm of the same figure : 
hence it follows, that the re^d motion of the star cannot be 

from 
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from m to a, a$ th^ foregoiog calculatioDs have supposed ; 
but will be from p to a. Tt is, however, very evident, that 
if ma be a minimuav thte line pa, when fp is given, will 
also be a niiniinuin ; and it all tbe ma*s in fig. 4. are mi- 
niiDa, it follows also that all the 5p's, whatever they may 
be, will give the pa'n as small as possible: and this is the 
point that was to be establishc4^. 

Whatever, therefore, may be the sum pf real motions re- 
quired to account for the phsnomeoa xxf proper motions, 
our foregoing arguments cannot be affected by the result ; 
for, as by observation it is known that proper motions do 
exist, and since no solar motion can resolve them, entirely 
into parallactic ones, wc ou^ht to give the prefei>eDPC to 
that direction of the motion ot the sun which will tak^ away 
more real motion than any other, and this, as we have 
>hown, will be done when the right ascension of the apex 
is 245'' 5^ ^(f, znA its north polar distance 40® ^. 



XLVL UfeofSou^ Bevi«, M. D. P. J?. S. fie, Qm^ 
municcUed bo Mr. T. S* Evans, of the Royal Military 
Acodemy, Ivoolwick. 

John Bevjs, M.D., feliow of the Royal Society of Lon- 
don, and corresponding «iember of the Academy of Sciences 
of Pa/is and Berlin, was bom the bbt day of October 1695, 
(old style,) near old Saruni, in Wiltshire. His father 
distinguished himself very honourably, in the time of the 
Revolution) by nusing ami supporting, at his own expense, 
a company of infautry to assist king William, and ex- 
pended Wi it tbe sum of SOOOl., no part of which was ever 
reimbursed him by gm'erHment. 

The son, after receiving that kipd of education which was 
necessary to qualify him Tor the university, was entered at 
Christ's college, Oxford, where he apprw:d with great ar- 
dour, not only to the study of physic, for which be was in- 
tended, but also to many other &ci<^ces : he had, in parti- 
^)ar, a strong partiality for optics, and was rarely w iihout 
air Jsaac Newton's treatise on that subjeict \f\ his pocket. 
This will n<^ surprise us much, when we consider how ne- 
cessary a knowledge of this sciejace is to the one for the 
advancement of which he haS so remarkable a predilection. 
Not contented with acquiring the theory of astronomy, he 
made himself also a proficient in the practical part, even 
while he was at college ; and tfequently amused himself 

Q4 . witli 
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with polishing glass for optical purposes, in which he was 
quite an adept. 

Having taken his degrees, as far as doctor of physic, be 
left the university, and made the tour of France and Italy, 
and on his return commenced the profession of medicine 
in London, where he had great practice. But the study of 
physic afforded him no pleasure to compare with that which 
he received from contemplating the divine works of the 
Omnipotent in the heavens. 

As early as the year 1738 he had procured an excellent 
collection of astronomical instruments*, for the purpose 
of furnishing a new observatory, which he had built under 
his own particular direction, at Stoke Newington, on the 
north side of London. In this place, when he had esta- 
blished himself, he became a most indefatifijable observer, 
which is proved by three volumes in folie, filled wjth.ob- 
servations, which he made between the 6th of Mar(ih in 
that year and the 6th of March in the following year. From 
these he selected the most important, making one volume 
of 196 pages, on large paper, where it frequently occurs 
that the transits of one hundred and sixty stars, &c. have 
been observed in one night. 

Dr. Bevis continued to observe the heavens with the same 
assiduity tftl the year 1745, when, finding he had collected 
sufficient materials, Ke imposed on himself the laborious 
task of arranging, and publishing by subscription, a work 
entitled **- Uranographia Britannica ; or An exact View of 
the Heavens, on fifty-two Plates ;'" similar to thatof Boyer, 
representing the constellations and air the fixed stars that 
had been observed by astronomers, together with a consi- 
derable number that had only been observed by himself. 
In this work, which he announced in 1748, are two hemi- 
spheres, which represent the constellations as they were laid 
down by the anttent astronomers f. To each plate he wrote 
a particular explanation, with remarks 5 and joined a com- 
plete catalogue of all the fixed stars, with their magnitudes 
and positions for thtit time. 

These plates, which would have done honour to his coun- 
try as well as to himself, notwithstanding they have been 
engraved for so many years, have never come before the 
public,on the following accoupt : — He had engaged a person 

♦ Among others he ha^ in his possession a curious wire micrometer ca- 
pable of an inclifiatory mptiofi, which once belonged to the celebrated astro- 
pomer Hevelius. 

f Siimlar, perliaps, to plat^ S3 and 34 of Code's small atUs. 

to 
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to enmve them whose name was John Neale*, and who, 
after he had received several hundred pounds of the sub* 
scription, became a bankrupt : by this means the work fell 
into the hands of Neale's creditors, and was at length put 
under the protection of the court of chancery, so that the 
author could never afterwards enjoy the fruit of great la- 
bour f. What was still worse, the subscribers to this ex- 
cellent work, having been thus disappointed, supposed that 
Dr. Bevis had some connection with Neale in' his miscon* 
duct ; which being told him, he felt himself so much cha-- 
grined by it, that ne never spoke of this unpleasant busi- 
ness during the remainder of his life, without feeling him* 
self in some degree c^ffected. Mr. Horsefall, whom he left 
his executor, and who was very fond, of astronomy, used 
every means in his power to forward the suit after the doc- 
tor's decease : he even offered to give up his own interest in 
the affair, to bring it to a final conclusion, that the work 
might be published ; but to no purpose. Very great pains 
had been taken with it ; and, besides the previous labour, 
many whole days were spent by the side of the engraver, to 
< see that every star was laid down in its proper position. 
At the .commencement of the suit there was very little to 
finish for the press, all the plates being ready. 

Dn Bevis was the author of a great many works, which 
have been well received by the public; but his modesty 
would not permit him to take themeritof them to himself J. 
It is to him we are indebted for the publication of the cele-r 
brated Dr. Halley's astronomical iables, with whom he 
was intimately acquainted. They were left from the year 
1725 till Tiis death in the hands of the printer, where, per- 
haps, tbey might have shared the same fate as the atlas be- 
fore mentioned, had not Dr. Bevis taken them up, and by 
supplying the necessary auxiliary tables, and precepts to 
tise them, brought them to light in the year 1749^§. 

In Mr. Thomas Simpson's Essays, p. 10, are giv^h prac- 

* This John Neale published a pamphlet containing some improviements 
in the barometer. 

f Lalande says that the doctor showed him the proofis when he was in 
England in the year 1763, at which time they were still in custody, but that 
M. Messier had a set of them. {Astr^ vol. i. p. 242, 3d edit.) 

J Heath says, p. 234 of his Royal Astronomer, that Gael Morris was the 
precept writer to Dr. Halley*s tables. Possibly G. Morris might assist Dr* 
Bevis, or actually write them under his inspection; but there is no doubt 
that Dr. Bevis was the responsible person concerned. 

5 Dr. Hallcy expected to bring the theory of the moon to a greater state 
of perfection, and the publication of the tables was delayed for that purpose. 
M. de I'lsle, with whom Dr.Haliey as well as Dr. Bevis corresponded, has 
published iwb .curious letters ou the history and theory of these tables. 

tical 
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tica! rules for finding the aberrationi which were drawn v^ 
and given him by Dr« Bevis, together with examples of the 
corrections applied to several stars^ which he had bims^f 
carefully observed with proper instruments J wherebyi as Mr. 
Simpson observes, he has proved, the first of any on^i tlj^t 
ihe phflpnpmena are universally as conforniahle in nght 
ascension as Dr. Bradley, who niade this great discovery;^ 
found them to be in declination. 

At a meeting of the Board of JLipn^iludc on the J 9th Sep- 
tember 1764, he was nominated, jointly with Mr. George 
Wuchell and captain Campbell, to compute the observa- 
tions made at Greenwich, and compare them with those 
anade at Portsoiouth and elsewhere, for the purpose of as- 
certaining the accura(iy of Mr. Harrison's timekeepers. 

To prove the estUnatjon in which he was held by o)^- 
fhematical njen, we need only observe, th^t the ingenious 
Mr. Crakelt has dedicated to him his translation <^f 
M. Mauduit's highly valuable Astronomie Sphirique; 
and the booksellers, on account of his well known literary 
erudition, requested he would write a letter of recommenda- 
tion to a very useful little dictionary, which has always, on 
that account, gone by the name of Dr. Bevis's dictionary. 

He has enriched the Philosophical Transactions, from 
vol. xl. to vol. lix. inclusive, with twenty-seven vajuable 
papers, mostly containing astronomical observations ; and 
he has inserted several things in the Mathematical Mag^ 
zine, by Messrs. Moss aud Witcbell, particularly a curious 
paper on the satellite of Venus. 

He announced, in the Journal des Sgavans for Au£U$t 
1771^ an English translation of Lalaiide's Astronomy, doqe 
principally by himself; but it ba» never been publi^hed^ al> 
thougn left ready for the pressf at his death. 

The only things which have appeared separately with his 
name were two pamphlets ; on^e entitled " The Satellite 
Sliding Rule,'* for determining the immersions a^d emer- 
sions of the four satellites of Jiipiter ; the other was. *^ An 
experimental Inauiry concerning the Contents, Qualities, 
and medicinal Virtues of the two mineral Waters lately 
discovered at Bagnigge Wells, near I^ndon ; with Direc- 
tions for drinking them, and some Account of their Sue- 
cess in obstinate Cases :'* 8vo. London, 176O. A second 
edition, with additions, was given by him in 176^. 

About this time the ingenious Mr. John Dollond, of 
St. Paul's Churchyard, invented the method of correcting 
the aberration and colour of rays of light passing through 
n^ single object glass, and thercoy of shortening the length 

of 
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of t^eseopes, by using a compound object glass, composed 
of a convex lens of crown glass and another concave one of 
white flint glass; or else, by means of two convex ones of 
crown glass, and one concave one between them of white 
flint glass. Dr. Bevis was the first who gave the name of 
nckiomatic to telescopes made in this manner, which name 
has ever since been universally adopted both at home and 
abroad. This invention induced him to make some curious 
jexperiments on the refractive power of ^lass, in the com»- 
position of which he had used a quantity of borax, and 
found the refrangibility was about as great as that of Eng*- 
}ish crystal. 

The French astronomers had always received the credit 
of being the first inventors of the wire micrometer, until 
Dr. Bevis, in looking over some letters, the originals of 
^htch were in lord Macclesfield's library, found, by acci- 
dent, that Gascoigne first invented it in the year 1641, 
whereas Auzout's letter to Mr. Oldenburg, which only 
mentions his having used it to measure the sun's diameter, 
was not dated till the S8th of December 1666. 

M. Grischou, when he was at Leyden in 1 749, engaged 
M. Schultens, professor of Arabic in that city, to translate 
the manuscript, iu the public library of that city, containing 
the observations of Ibn lunis, made at JaSa, about six or 
eeven miles from Cairo, in Egypt, in the years 97 7 » 97Sf 
and 97 9j ^here are recorded, among other things, two re?- 
inarkable eclipses of the jsun. Dr. Bevis procured a copy 
of this manuscript in order to copipare modern observations 
with these antient ones, for the purpose of settling the 
maximum of some equations in thesoUr tables; but in the 
course of hijs researches he found them so obscure and un- 
gatisfactory that he was obliged to reject; thein. He after^ 
wards presented this manuscript to M. de TIbIc, and it has 
l^ely been translated into French by M. Caussiji, and in- 
|Bert€d in the Mem. <fe VJnsiit. Nat. torn, ii.* 

At the death of Mr. Bliss, in 1765, his friends made 
great exertions to procure for him the situation of astro^ 
nomer royal ; but Dr. Maskelyne obtained it through the 
interest of the earl of Macclesfield, who was at that time 
president of the Royal Society. His majesty, notwith-^ 
^ta^ding he could not comply with his wishes in this iur 
fitance, was very partial to him, and requested his assists 

* An analysis of this curious and valuable manuscript may be sc^p in th^ 
first volume of Dr. Gamett*8 Annals of Philosophy, p. 105. La Place has 
derived great benefit from the use of it. 

ancc 
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ance and advice in directing the building of the observatory 
at Richmond in 1770. 

He corresponded with most of the princrpal astronomers 
in all parts of the continent; and many of them make very 
honourable mention in their works of the civilities and at- 
tention they received from him, eitTier during their stay ift 
England, or by communications to them abroad. 

His diploma of member of the Royal Academy of Sciences 
of Berjin is dated the 1 1th of June 1750, and was accom- 
panied by a very polite and flattering letter from the cele- 
brated M. de Maupertuis, president of that academy, in 
which, speaking to him of the work above mentioned, be 
called it ^^ your inimitable atlas/' 

The I2th of July 1768 he' was chosen corresponding 
tnember of .the Royal Academy of Sciences at Paris. 

A few years before his death he left the house in which 
his observatory was at Stoke Newington, and removed into 
the Temple ; but the improper situation of his house for 
astronomical purposes, the approaches of old age, his oc- 
cupations as a physician, and at the Royal Society, now , 
prevented him from continuing his observations so regu- 
larly as before. Nevertheless he had his astronomical 
clocks, quadrants, and telescopes, about him, to amuse 
himself occasionally, or to gratify a friend with the sight 
of any particular observation when it occurred in the he^!" 
vens. 

His death v/as occasioned by a fall which he received s 
short time before, in going rather too hastily from his in- 
strument to the clock, in observing the meridian altitude of 
the sun. He died the 6th of November 1771, aged 76, in 
the Middle Temple, perfectly free and resigned, and with 
that constancy and serenity of mind becoming a christian 
and a philosopher. 

Dr. Bevis's disposition was lively, amiable, and liberal : 
he coulid never see any one in embarrassment, of whatever 
country or religion he was, without sympathizing in his 
distress, and affording him relief if possible. 

He rendered very essential service to astronomy by the 
great encouragement and assistance he gave to astronomers, 
as well of his own country as foreigners. He was always 
yeacjy to see them, and never refused his advice when they 
either wanted to purchase instruments or make observationsj 
.and, in general, never spared any pains or trouble that con- 
tributied to forward the progress of astronomy. 

XLVIL 0» 
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XLVII. On the magnetic Attraction of Oxides of Irori^ 
B\j Timothy Lane, Esq. F.R.S.* 

XIaving found, by experiment, that hardened iron is not 
so readily attracted by the magnet a* soft iron, and that 
ileedles are inferior to iron wire as indexes to Six's thermo- 
meter, I Mras prodeerling to other comparative experiment^ 
when I received the Second Part of last year's Philosophical 
Transactions, in which I saw an Analysis of Magnetical 
Pyrites, with Remarks on Sulphurets oi Iron, by Mr. Hat- 
chett. 

This paper led me to examine \that magneticad properties 
iron possessed when free from inflammable matter. For' 
this purpose 1 obtained a precipitate of iron prepared and 
sold at Apothecaries' Hall by the name oi ferrtCm prcecipi^ 
tatttm, Mr. Moore, the chemical operator, informed me 
that he prepared it by dissolving: twelve pounds of sulphate 
of iron in twenty-four gallons of distilled water, ancl then 
' adding eight ounces of sulphuric acid to render the solution 
more compjete. Twelve pounds of purified kali were mixed 
with the solution : the precipitate was well washed with hot 
distilled water, and then carefully dried. This precipitate 
rs similar to the sediment of chalybeate waters, and affords 
no magnetic particles ; nor, when exposed to a continued 
clear red heat, does it suffer any alteration beyond' the ac-» 

guirement of a darker colour. But if any smoke or flame 
as access to it, then magnetic particles are evident. Heat,, 
by the converging rays of the sun t> equal to that at which' 
glass melts, blackens the oxide, but does not render it 
magnetic, if free from any inflammable matter. It is re- 
Quisite, in this experiment, to protect the oxide, by glass, 
trom the dustfloatmg in the air, which otherwise will render 
many of the particles magnetic. I attributed this effect to 
the deoxidizing property of light, till, by employing a pro- 
tecting glass, the result proved it to proceed from the dust 
in the atmosphere. 

By repeated experiments I found that heat alone pradnced 
no magnetic effect on the oxide, and that inflammable mat- 
ter with heat always rendered some of the particles magnetic. 
As the inflammable matter in coal had this effect, I mixed 
some of the oxide with a portion of coal in a glass mortar, 
and continued nibbing them together for some time without 

> ♦ From the Transactions •/the Royal Society for 1805. 

f The lens employed in this experiment was twelve inches in djametcr, 
and the heat at its fbctis was sufficient to melt iroa : from Mr. Doliond. 
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any magnetic effect. The mixture was thert put into a tcf** 
bacco-pipe, and placed in the clear red heat of a common 
fire : as soon as the pipe had acquired a red heat, it was 
taken out. The mixture was put oil a glazed tile to cool^ 
and proved highly magnetic. 

I rubbed a portion of the original oxide in a glass fnortar 
with a variety of substances, as sulphur, charcoal, camphor,^ 
ather, alcohol, &c., and found. that rio effect was produced 
without the assistance of heat. The heat of boiling water, 
moreover, was not sufficient; but by the heat of melting 
lead I procured magnetism. Small quantities of any in- 
flammable matter in a red heat have an evident effect on 
the oxide. Hydrogen, aided by a red heat, renders the 
oxide magnetic. Alcohol has the same effect. But if the 
alcohol be diluted with water, though it may flame in the 
fire, it will be ineffectual, as it is driven off before the oxide 
becomes sufficiently heated to receive its action. 

Such combustible substances as do not very readily part 
with their carbonic element, require rather longer conti- 
nuance of heat than others ; for example, charcoal and cin- 
ders, well burnt, must be longer in the fire to have their^- 
full effect on the oxide, than dry wood, coal, or sulphur. 

But such substances as may be sublimed with facility^ 
will gradually quit the oxide, by a continued application 
even of a low heat, leaving it unmagnetic, as at first. 
. How very small a portion of inflammable matter is re- 
quisite to render a considerable quantity of oxide magnetic 
IS evident, since one grain of camphor dissolved in an ade- 
quate portion of alcohol, and mixed with a hundred grains 
of the oxide in a glass mortar, will, by a red beat, render 
all the particles of the o^tide magnetic. 

As oxides of iron, therefore, are rendered magnetic by 
heat, when mixed with inflammable matter, it may be un- 
derstood why Prussian blue, sulphurets, and t)res of iron 
containing inflammable matter, become magnetic by the 
agency of fire ; while at the same time it is observable thai 
these same ores revert to their unmagnetic state, when the 
heat has been continued sufficiently long to drive oflf the 
whole of the inflammable matter: thus we find am(mg the 
eindef^ of a common fire calcined sulpiiurets of iron, di- 
stinguishable by their red colour, unmagnetic w(ieii au ihQ 
Sulphur is sublimed. 

My intention in this communication is to prove generafly 
that mere oxides of iron are not magnetic; that aiify inlhim* 
mable sub^ances mixed with them do not render ihem 
magnetic until they are by heat chemicallir cotA'binecf wrth 

the 
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tbe oxides, anrt that when the comhtistibte substanice is 
again separated by heat, the oxides returii to their unmag- 
netic state. That magnetic oxides cannot be ctistinguished 
from calcined oxides by their colour. I entertain a hope^ 
howevef, that this subject may be found worthy of the ac- 
curate investigation of some other meml>er of this learned 
society. 



XLVIit. Extract from a Memoir of Messrs. Fourcrot 
and Vauouelin upon the Discovery of a new inflame 
malle and detonating Substance formed ly the Action of 
Nitric Acid on Indigo and Animal Matters. By A. Lau- 

X HE application of the nitric acid to vegetable and animai 
matters has produced, it is well known, a multitude of im- 
portant discoveries. The disengagement of a part of the 
a^ot of animal compounds, ainl their conversion into oxalic 
acid, as observed by M. Berthollet, together with the dis- 
covery of the formation of . ammonia and the prussic acid 
by M. Fourcroy, form a brilliant aera in the history of che« 
mical science. The chants which organic compound* 
suffer by the action of nitric acid, which produces nine of 
tei^ different Substances, themselves compounds, are so mul- 
tiplied and various, that they excite tne astonishment of 
chemists, and induce them t<t> regard this action of the ni-^ 
trie acid as a rieh mine to labour m : that it is still far from 
exhausted will appear from the discovery of two substances^ 
hitherto almost wholly unknown, whieh form the subject 
%( this memoiiu 

The most remarkable of these is produced by boiling 
nitric acid upon animal stibt^ances or vegetables containing 
aZQte. It is of a yellow colour, has an intensely bittet 
taste, and is distinguished by its property of inflaming and 
detonating with vieJencc when exposed to a moderate heat* 

M» Haussmann, by a. memoir which appeared in th(r 
Jmmholde Physi^ (March 17fi&)> where he relates some 
txperiments on mdigo with the acids, {^eems to have seei^ 
this substance. Although he confounds it with the oxalic 
acid, yet its properties are pointed out by him with sufficient 
accuracy ; its bitterness, its yellow colour, its solubility^ 
and its pecipitation by alkalies,: but its principal property 

* Ftom the Annexes de Ghimie, Na 165- 
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of inflammation and detpnation, of qourse its intimate ancJ 
peculiar nature, has altogether escaped him. 

The substance termed by Welther the bitter principle, 
in which he discovered a power of detonating, seems tabe 
the same matter; but he has attributed this peculiarity to 
thepresence of a' portion of nitrate of potash* ^ 

The most convenient mode of procuring the substance 
in question, is to boil four -parts of nitric acid, of 18 or 20 
degrees strength, upon one part of powdered indigo of 
Guatinala, until its colour is destroyed, while the acid be-, 
comes yellow, and till there remains on the surface only a 
thin layer of resinous matter, which becomes firm by cool- 
ing* This is to be removed, the solution evaporated to the 
consistence of honey, and the residuum dissolved in hot 
water, and filtered'. A solution of the potash of commei*ce 
is now to be poured intp the liquor, when a number of smalK 
yellow crystals of a circular shape will appear, forming the 
inflammable substance. 

The resiri which has been separated may, by the addition 
of anew portion of acid, be also converted into the same 
yellow detonating substance. 

If the process be stopped before the point mentioned, 
we obtain, instead of the detonating substance, a matter of 
a yellow colour and crystallized, but more soluble in water^ 
and subliming in the form of white needfes. 

This substance exhibits all the charactei-s of benzoic acid, 
iltered by a poftion of the resin. In all probability the 
continuance of the process decomposes or volatilizes this 
acid« / 

The orange colour of the detonating matter ; its bitter 
taste 5 its solubility in boiling water, in alcohol, and, above 
all, in nitric acid ; the very (kep blood-red colour which it 
acquires on tlje application of alkalis, and which it com- 
municates to the precipitate from the sulphate of iron ; the 
tenacity with which it adheres to the benzoic acid which is 
formed along with it by the action of the nitric acid upon 
indigo; and lastly, its property of detonating strongly with 
a clear purple light when wrapped up in a bit of paper and 
struck with a hammer, are characters which suflSciently 
distinguish this substance from every other with which we 
are acquainted. 

The celebrated authors of this memoir have ascertained 
that the detonating property of the- new substance depend* 
neither on the presence of nitric acid nor on that of anraio* 
uias for concentrated sulphuric acid disengaged from it no 
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it\i vapoars, ahd caustic potash no aninionia, TTiey arc, 
teti the contraty, inclined to believe that potash has some 
Ihaiie in the effect of detonation 5 since acids in which thia 
Substance has been digested contain traces of saltd having 
J>6tadh ad their bise. When deprived of alkali this sub- 
^tlinte i% more ftbluble in water, and crystallizes in elongated 
plates of a yellow colour and bitter taste, having afcid cha- 
ficters : theie crystals, if moistened with potash, resume 
theif detonating property, llie potash deems merely to 
lender this substance more fixed ; to favour the accumula- 
tion ot caloric, and to determine, consequently, the combus- 
tion of the elements which compose it; viz. of the carbon, 
the hydrogen, and perhaps of the azote, by means of the 
oxygen which it also contain^. 

Indigo is not the only Substance which fv,irnishes this 
detonating composition ; the muscular fibre treated with • 
nitric acid presents the same phenomena ; and it is proba- 
ble that silk, wool, and other animal and vegetable matter! 
containing azote will also furnish it. 

The labours of Messrs. Fourcroy and Vaui:juelin present 
two very interesting facts. It follows, 1 . That the benzoic 
acid may be tbrmeafrom a multitude of different substances, 
Which we were formerly ignoi-ant of: 2. That animal and 
vegetable Wibstances containing azote, if treated with the 
nitric acid, which takes from tnem a portion of carbon, of 
hydrogeti, and of azote, give birth to a matter supersatu- 
irated with oxygen, and possessing the property of detona- 
tion. Tliis substance, which the authors of the memoir 
have examined with care, appears to them to be a Super- 
oxygenated hydro-carburet of azote, 

XLIX. Third Communication fiom Mr. W. Peel, of 
Cambridge. On the Production of Muriates liy the 
Galvanic and Electric Decomposition of Water. 

To Mr. Tiilock. 

SIR, 

1 FEEL no little ssitisfciction at the interest my experiments 
have excited, and the favourable reception they have met 
with from you. ' , 

I have now the pleasure to inform you, that since my 
last letter, dated the 4th of June, (Phil. Mag. vol. xxii. 

E. 153.) having had some leisure time upon mv hands, I 
ave dedicated as much of it as my health would permit to 
Vol. 23. No. 9K Dec. 1 805. R the 
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the further investigation of the subject on which I then 
wrote you. 

In my first letter^ (vol. xxi. p. 2790 dated the 23d of 
April last, I informed you, briefly, that by decomposing, bv 
means of Gah'an ism, about one-half of a iwhole pint wbicn 
I employed of distilled water, I had obtained in the remain- 
ing water a. quantity of muriate of soda. In my letter 
of the 4th of June I informed you,: that on repeating the 
^ame experiment with water formed by the combustion of 
hydrogen with oxygen gasj saturated with lime to free it 
tVom some tree nitric acid with which it Was found tinc- 
tured^ and^ then distilled, 1 had, instead of muriate of sod% 
affin thp former experii^ept, obtained muriate of potash. 
" The experiments which I am now to state, were under- 
taken,^' • .. -•; / ; .' / 
. ^: Uty To deternxine whether the differeiKre in the result 
pf the before- mentioned experiments was ovvHrig in any 
^egree to my having employed lime to neutralize the water 
employed in my second experiment, before it was distilled. 
- , 2d, 1 o ascertain; whether the salts found in the residual 
water,, or any component part of them, came from the Gal- 
vanic battery by means of the wires. 
' To determine the first point, I varied my experiment by 
employing for decomposition water distilled under different 
circumstances. « 

Exp. L The water employed in tins experiment was di- 
stlllecl from water containing Ume^ A portion of it was 
decomposed in the manner that has before been stated* 
The remaining water yielded muriate of potash. 

Exp, 1 1 . Water distilled from water containing magnesia 
was decomposed in the same manner. The result was mu* 
Tiate of soda. 

^Exp.. in. In this experiment double distilled snow waier 
was einploved. The resuh was muriate of soda. 

Eocp.lX. Water distilled from laryt^s was now used. 
The result Was still muriate of soda. 

The water which I used in the experiment detailed in my 
first letter was distilled from pump water (the pump is on 
the premises where I live), which I have not myself ana- 
lysed, but a friend has been so good 'as to take upon hiiu 
that trouble. He has not been able to detect in it the 
mirtutest portion of magnesia. In one of the above expe- 
riments, having used water distilled from magnesia, I ob- 
tained muriate uf soda; but, having obtained the same re- 
sult from distilled snow water, and from' water distilled from 

barytes. 
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barytcs, I conclude that the production of the soda has no- 
thing to do with the presence of magnesia. 

But in the production of potash the presence of lime 
seems to be essential, and, as you hinted, a portion of hme 
nmst have been carried over with the distilled water ; a fact 
which few would suspect, and which probably may often 
be the cause of differences in the results of chemical inves- 
tigations, conducted, to all appearance, in a similar manner. 

To determine the second point which I had in view ; 
namely, whether the salts found in the residual water, or 
any component part of them, came from the Galvanic bat- 
tery by means of the conducting wires, I made similar ex- 
periments to those before stated, employing for the decom- 
position of the distilled water a powerful electrical machine 
uisteaij of a Galvanic battery, but without obtaining results 
different from .what have been already stated. 

I am no\y engaged in an e^eriment concerning the 
formation of potash ; but, being desirous that my present 
letter, which I write in haste, may reach you in time for 
this mohth's Magaaine, cannot wait for its result. Should 
the experiment succeed, you shall be informed as soon as 
possible. In the mean time I remain^ with the greatest 
regard, yours^ 

Cambridge, ^' PeEL. 

Dec. 20, 1805. 



L. Experiments <m Gum Arabic and Gum Adragantlu 
jBy if. VAuauELiN*. 

1. X EN grains of red gum adraganth, furnished by com- 
bustion three decigrammes and a half of white ashes. These 
ashes dissolved in muriatic acid with effervescence, and 
gave out an odour of sulphurated hydrogen. Their solution 
gives by ammonia a precipitate which consists of phos- 
phate of lime and oxide of iron. The oxalate of ammonia 
precipitate3 a considerable quantity of lime. 

Thus the red gum adraganth contains in a hundred 
parts about three and a half of ashes, which are composed, 
for the greater part, of carbonate of lime, of a small quantity 
of iron, of phosphate' of lime, and perhaps also a minute 
portion of alkali. 

2. Ten grains of white gum adraganth, submitted to the 
^ame proofs, yielded three decigrammes of ashes> which 

• From the Aimtiei de Chimifit torn. Uv. 
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"\^ere Qom^K)«ed of the same principles as those of tire fti 
guin. Further, in washir^ there was exltacted a smaitt 
quanthy of alkaH, viz. pota&b. 

3. Ttfn grains of gum aiabic^ burnt li)c6 the others, K'ft 
^hre^ detigrammes of ashes, which were composed of th6 
«ame dements with the preceding; with this difference, 
liowever, that they gave no symptoms of the presence of 
an alkali, nor of sulphur, as the others. 

1 had formerly suspected that the opacity of gtim adra- 
ganth, and the difSculty which it has to diSsotve in water, 
were owing to the existence -of a very grekt quantity of 
earthy riiatter j but -after these experiments it appeared they 
were owing to another cause. 

To a certainty the lime is not ftmrtd in the state 6f a cat*- 
f)onat«, aiad still less in the stale of ijuiclclime; lor the so* 
lutions of gum are not alkaline, they are, on the contrary, 
slightly acid. At least, if one rub on a morsel of ffntn a 
-piece of test paper well moistened, it is sensibly reddened. 
Jt is certaifn, also, that oxalate of amtifionia and carbonate 
of potash occasion precipitations in the solution of gunfi 
^arabic, Jaiid that the acetate of lead is not there fdrmed sft 
all. It foUows frcwn thence that tJjiere is Hi6e ih the g;ama, 
coml^ined with an acid :— ^But what is this acid ? 

Here, -for want of facts, I shall be obliged to gire way 
to conjecture; but conjecture very probable, x^'Ji^ieb every 
thing seems to support, and nothing to contradict, Itisi^nof 
doubtful, at least, that it is a vegetable a^id ; for, on: being^ 
decomposed, they jeave their bases combined with e&rhonic 
acid. • 

Supposing this, let u5 see among tlie great number of 
acids that which could best satisfy all those conditions. 
It is neither the oxalic, nor the tartareous acid,, nor thfe 
citric, because their combinations with lime, are insoluble 
in water, and likewise because they ^xist in only a small 
number of vegetables. Still less can it be the benzoic, the 

fallic, the mosoxalk or the honistic acid ; which, as w©^ 
now^ are very rare in nature, and of which the thire^ fir»t 
•sfbrm also salts which are very little soluble. 

It remains, tKercfore, only to choose between the acetous 
and the malic acrd. The first forms, a>^we know, soluble 
combinations with all known s|ibstances with w^ich it is 
capable of uniting ; some of them are eyen deliquescent. 
5^ is, besides, aVesolt most frequent in the operation* of 
, nature in the vegetable and. anin^al system ; since it fWms' 
itself by vegetation, fermentation^ the action of powerful- 
acids, and the ^lAuence of beat. 
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. The Qombiaations of the second are the greater part in- 
soluble in water; that which it forms particularly with 
lime is not sensibly soluble but by the aid of an excess of 
SLcid, and its existence in nature is not so frequent as that 
of the acetic ^c\d ; and since the lime whicn is found in 
transparent gums has been iucontestibly dissolved 'i% the 
juices of the vegetables which furnished these substances, 
it is much more probable that this earth is tliere combined 
with the acetic acid than with any other. 

It is very probable that the small quantity of potash whicliv 
i found in the ashes of the burnt gums is united to the same 
acid, which would explain why these substances are so sen- 
sible to humidity, and goftea themselves so as not to bq 
pulverizable. 

I am, however, very much disposed to believe, that in 
certain opake adra^anih gums dilficult tq dissolve, and 
which give much lime by incineration, this earth is there 
combined with the malic acid. I have had occasion to 
examine latejy a gum collected by M. Pallissot-Bauvois on 
the nopal of coclTineal, which was opadce, swelled itself in 
water, but did not dissolve in a homogeneous manner, and 
which gave eight per cent of lime. 

As the sap of all the cactus which I have submitted ta 
analysis has afforded me quantities more or less considera- 
ble of the acidulous malate of lime, one may presume, with 
sufficient reason, that t^e kind which nourishes the cochi- 
neal contains it also ; and that it is the presence of this salt, 
proceeding from the vegetable when dissolved in the sap 
with the gum, which gives it its opacity, and hinders its 
solution in water. 

It results at least frgm these experiments, that the gums 
contain, 1. A calcareous salt, most frequently the acetate 
of lime : 2. Sometimes a malate of lime with excess of 
acid: 3. -Phosphate of lime : 4. Iron, which is probably 
united to phosphoric acid. 



lA. yi proposal Jhr destroying the Fire- and Choak^Damp$ 
of Coat Mines ; and their Production explained on the 
Principles of moda-n Chemistru : addressed to the Owners 
and Agents of Coal Works y ^c. 

X HE subjoined remarks are -extracted from a little trac% 
which professes only to hold out a shgrt explanation of 
iyell known facts, in the hope of seeing them conducive to. 
gave huiiiaa beings whose labours ^e ^i^eful to the com-* 

R3 munity. 
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munity. It is written in a popular manner, and, we think, 
deserves the attention of those to whom it is addressed. 

The decomposition of water when carlonaceom matter, 
6r coal^ comes in contact with it, and the affinity which 
the oxygen of the water has for carbon, account satisfac- 
torily for the formation both of fire-damp (hydrogen gas) 
and of choak'damp (carbonic acid gas) . The hydrogenous 
gas, from its specific gravity being so much less than that 
of atmospheric air, as 13 to 1,' or 1 6 to 1, if perfectly pure, 
ascends to the roof of the mine : the carbonic acid gas, owing 
%o its specific gravity being more than twice that or common 
air, falls to the bottom. When these two do not by their 
bulk fill the spface between the floor and top of the mine, 
a stratum of atmospheric air lies between them, being nei- 
ther so heavy as the choak-damp nor so light as the Jire- 
damp. Neither the hydrogen nor carbonic acid gas are 
respirable, if unmixed with atmospheric air \ and wherever 
the former takes fire it must "be in contact or mixture with 
atmospheric air, as it cannot be inflamed without it : — the 
result of the combustion is the formation of w^ter which 
consists of hydrogen 0-15 and of oxygen 0*85; and thus, 
pifc-men who have been scorched with the explosion of fire- 
dump appear as if drenched with water.— Such, briefly, 
are the facts brought to view by the author. Dr. Trotter. 

Dr. Trotter, in prosecuting his object, points out, 
1st, The means to prevent the formation of noxious airs 
in the mines : 2d, For removine them when formed. 
Por the first, the mines should be as well ventilated as 

Eossible by the usual means : but one great object ought to 
e to prevent all stagnation of water 5 for where there, is no 
moislure there can be no generation of the foul airs, Where- 
ever: water can stagnate, a stream of pure water should be 
admitted at intcrvalsto dilute and sweeten it, that the whole 
ipay-be pumped out 3 and no chips of wood, or horse dung, 
should* be allowed to mix with the water that may become 
stagnate. / ^ . 

** 10 destroy fire-damp ^^ we have only to employ some" 
of the stronger acids in a state of vapour, such as the acetic, 
nitrous, or oxygenated muriatic. These acid vapours seize 
the hydrogen. In the expansible state of the acid gas its 
Oxygen quits the radical or base of the acid and attracts the 
hydrogen; water is recomposed, but the caloric disengaged 
during the combination of the oxygen and hydrogen con- 
verts It into steam, so that it is not seen in acondensed state. 
This is the whole secret of destroying hydrogenous gas, 
^r fire-damp.** The oxygenated muriatic acid gas^' on ac- 
' • - count 
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XTOVLnt of the extra oxygen which it contaihj^, is the best for 
this purpose. 

'^ The utensils required for this business are small flat* 
stone dishesj made thicks about two inches deep ; and a 
glass funnel for pouring in the acid of vitriol. The ingre- 
dients are, common salt (it ought to be bay s^lt), oxide of 
manganese, and concentrated acid of vitriol, which, in 
common language, is the strongest oil of vitriol. 

Proportion for one Fumigation-. 

oz. 

^' Take of common bay^ salt - 3 

Fine powder of black manganese o 
Water . . • - i 

Strong sulphuric acid - - 1 

" After pounding the $alt and manganese together, they 
may be put into the stone ware dish, and the water poured 
upon them; and afterwards the sulphuric acid, slowly, 
through a glass funnel. Tiiis quantity is sufficient for a 
§paceof 16 feet by 1-2 ; but the frequent employment must 
depend on the manner how thtjire-damp is evolved." 

To remove the choak-damp from coal mines the author 
recommends the use of water. 

*^ Water^ about tlve tem.perature of 40° of Fahrenheit^ is 
found to dissolve equal parts of its bulk ; but is the water 
of a deep pit is commonly sibove 50*^, it will take up two- 
thirds of its bulk only. In order to effect this mixture with 
water, I would recommend (says the author) the common 
ilre-engine;, such aus is used in the case of fire. The work- 
fiien might for safety stand at a distance, and by directing 
the mouth of the tube to the spot where the citeak damp is 
known to lie, the water may be so diffused as to take up the 
whole. The water will then taste acidulous, .aiKl lights will 
bum, and animals breathe, in the place whence the vapour 
was dislodged. That the diffpsion of the water might l>e 
(more .-^ecdy in dissolving tha (:hQak^iIampy the tul>e «)ight 
be fitted after the manner of b^ garden watering-pot, so a$ 
to spfinkleand break the fluid into a shower^ . 

'* This kind of air being speedily attracted by quicklime, 
fcy nxixing that article in the water wJiicfa is to be diffused 
would still more effectually dislodge the ^choaJf-damp ; and 
in places w^here it happen^ to.be cqilected i^ great quantity, 
«uch a mixture wouW be hi^ijy serviceable. 

'^ It ought tobe remembered^ \yhenever eiither /f7-e-Ja77z/> 

or choak-damp are detected in coal-pits, that there will be 

reason to fear a colfection of the other near fhe spot, if not 

• • R 4 powerfully 
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po\VcrfulIy ventilated ; for it is without doubt that they aye 
invariably generated by the same protest and at tb? sai^ift 
tin^.". • " ' .•^■ 

Such are the means propos^ by Di^, Trotter for destroy* 
ing the ^re- and choaJf-damps in ^oal mines. The ingrer 
^ients, he observes^ are so 9heap, that " the largest mine 
could, not consume one hundred pounds (value, we suppose^ 
he means,) in the year, by keepinsj the fumigation in con- 
stant use day and night/' But the constant use of it would, 
we think, be impracticable 5 for too free an inhalation 01 
oj?y- muriatic acid gas is apt to produpe pleurisy, and many, 
people fell victims ta this malady in different works when 
this gas was first introduced for the purpose of bleaching. 
The intention of the author is, however, not the less praise-;: 
worthy ; nor should this oversight militate against a fair 
trial, judiciousjy conducted, of th^ means he has suggested. 
We believe fi^w or none of the mines are worked in th^ 
niglit-time. Before quitting the m i tie tl:ie fumigating pana 
might be properly disposedj^ and the desired end probably 
t)e gained befpre the people returp to theii^ wcnrk hi th? 
morning, . 



%ll. Letter of AT. Gay-Lussj\c to JV/. Berthoh^et, 0^ 

the Presence of ^luqtiq Aci^ in Anim(4 Substances *. 

My honoured friend, 

\y HEN I quitted Paris, about four months ago, you were 
at that time unacquainted with the existence of fluoric acid 
in animal substances^ and I have since received from you, 
no notice of that l)eautiful discovery. I conceive, there- 
fore, that you will be gratified by the communication of 
what X bay^ learnt respecting it from M. Moriphini, a Ro- 
man chemist, by whoih this discovery was made. As it 
was annoimqed by hra so ^arly as the year 180&, yoii will, 
no doyht hp astonished that it §hould have remained so lang 
nn^Lnown in Frajji^e, aod ej^cited so little the attentioi^ cS 
chemistsl 

:^n April 1802 il^t skeletop of an elephant was. found in 
the neighbourhood of Rpme, an account of which has been 
pubTishQd by count Moro2f.^ in the ''Jhurnal de Physique of 
Paris . The denies molares^ of this fossil elephant are formed 
of two very distinct substance^^^e inner of these is os- 

! % From the Annales de Clammy No. IG$» 

seous, 
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leotts^ translucent^ of a p2|]^ yellow somewhat resembling 
hojri^ I the outer, of fi^anipl, is very wbitp, breaks easily, anq 
has a ^ough fracture. The osseous portion U piost observa* 
ble on the upper surface of tbp toota^ where \i fqrnMi trianr 
gular figures having rounded ansles, and passes in plates 
even to the rpqt of thp t^oth, fiUiqg up the spacer jeft by 
the enamel* Or^ e^^amining the^ tyyo substanceSf count 
Moro^zo conceived that they niusi be different, and beggec} 
M« MQri(;hji)i to ai^aiyse theiQ^ This cheoiii^t sop^ ois* 
covered, by the, appli cation pf the sulphuric J^cid, that the 
enan)d of the mglar^s of the fossil elephant was almost en- 
tirely compqsed of the flua^e of lipfie, together with a small 
proportion pf the phosphate and carbonate of the same sub* 
stance: the osseous substance, however, he found to be 
principally formed of phosphate of lime. Such a^l^ the first; 
general results obtained by M. Morichini : they have been 
published in the Memoirs of the Italian Society in this; 
imperfect state^ as he had not then leisure to extend hia 
experinfients further. Since that time> however, he has 
ascertained, with accuracy, the nature and proportions of 
the several substances com.posing the fossil tooth : he has 
fJso analysed th^ cnapael of hvwaii teethe M« Josse, as you 
well know, analysed this last ; but there was still a great 
deal to be done ; for his experiments offered no satisfactory 
|iccount of the. difference existing b^ween the enamel and 
the bony part of the tooth. As M. Morichini has assured 
me his latq experiments, will certainly appear in the Memoirs 
pf the Italian Society, I sliall not enter into any detail of 
tl^eni, hut merely relate the principal results. 

M. Morichini, having separated a portion of the enamel 
of human teeth, apd suspecting that it resembled in its 
(somposition that of the molares of the elephant, treated it 
in the ^me manner, and discovered, to his great satisfac- 
tion, that it contained a large proportion of fluate of lime* 
And to render his experiment more conclusive, be submitted 
to the same tests the two enamels and the fluate of lime* 
ynder the action of the concentrated sulphuric acid, the 
last of these three substances gave out readily copious va- 
pours of fluoric acid : the enamel of the fossil teeth emitted 
phem rather more slowly, and that of human teeth with still 
ess rapidity. M. Morichini, however, remarl^, that thi$ 
difference is wholly owing to the presence of an animal sub- 
stince in the two enamel^, which is more abundaiU io thaf 
pf human teeth than in the enamel of the fossil ; and tp 
prove it, he asserts that we may retard the disengagement 
pf the acid from fluate of hme by adding to it, aftdr calcina- 

8 tion. 
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-^6 On the Presence of Fluoric Acid 

t'!On/a small quantity of gelatine, and then drying it. Hic 
vapours which these three substances yield by the sulphuric, 
acid, exhibit equally the property of corroaing glass, and' 
depositing siliceous concretions in water, or on a moist 
sponge. They present also other characters which "it would 
be useless here to mention, but which, taken in conjunc- 
tion with the above, wiH not permit us to doubt their 
identity- 

' According to the experiments of M. Morichini, 100 parts 
of the enamel of human teeth contain thirty of animal sub- 
stance, a little magnesia, alumine, -and carbonic acid ; and 
twenty- two of the fluoric and phosphoric acids, in combina- 
tion with lime. He has been unable to separate accurately 
the fluoric from the phosphoric acid, but conceives that this 
last exists only in veiy small quantity. 

Th$ enamel of the teeth of the fossil elephant is likewise 
composed of the same elements, but in different proportions: 
thus it contains kss pho5|)horic acid than that of the humai* 
leeth, and much less animal substance. M. Morichini, 
ho\Vever, believes that this difference in the quantity of 
phosphoric acid in the two enamds very probably arises 
from a portion of the bo^y matter of human teeth, which 
it is very difficult to separate completely from the enamel* 
The most interesting result, and that which we le^st sus- 
pected, is the existence of fluoric acid in animal substances; 
a discovery of very great value, and one from which we, 
may justly expect the most important consequences^ 

These condnsions respecting the presence of fluate of 
lime in the enamel of the teeth, are no doubt contrary to 
our former ideas upon this subject ; for M. Josse, who hsis 
analysed the enanyel of human teeth*, and Mr. Hatchettf, 
who exaniined that of a fossil elephant's tooth, have both 
discovered no other substance besides the phosphate of fime. 
The opinion of these two chemists induced M. Morichini 
to submit his own to rigorous examination : but his expe- 
riments have been so multiplied that there can now be en- 
tertained hardly any doubt upon this subject. 
'■ Pelletier has proved that the phosphate of lime of Estrt-* 
madura contains a portion of fluate of lime, and that the 
earth of Mamarosch consists of a krge proportion of this 
last, with a small quantity of phosphate. M. -Morichini, 
reasoning from his own experiments, which prove that these 
tw6 saks may be found united in animal substances, con- 
ceives it very possible that the phosphate of lime of Estra^. 

' * Jnnales de Chimie. , f- ^^^ Tram. 1759, >....: , 

madura. 
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inadnra, and the earth of M.imnrosch, may hkve arlsca 
irom the decoaiposition of the skeletons of large terrestrial 
animals. 

Upon learning that the fluoric acid existed in the enamel 
of teeth, 1 immediately recollected that Rouclle had for- 
merly announced that he was unable to procure phosphorus 
from ivory ; and I suspected that it might be similar in its 
composition to enamel. , I therefore calcined a quantity of 
ivory, and poured upon it concentrated sulphuric acid : va- 

Eours were now disengaged, which I readily recognised to 
e those of the fluorjc acid. The tusks of the boar afforded 
the same results. When I say that these two substances 
contain fluate of lime, I would not be understood to assert 
that they are wholly composed of it, because I had no means 
of making an accurate analysis ; the vapours of the fluoric 
acid, however, are so abundant, that we should be led to 
believe its conibination with lime forms a very large part of 
their composition. 

A few days after these experiments I examined, along 
with M. Morichini, a portion of fossil ivory which had been 
fouad in the neighbourhood of Rome. Its concentric lay- 
ers, both external and internal, yielded the fluoric acid in 
great abundance. I attempted also to analyse the bones of 
fish ; "but I have made only a single experiment on those of 
the tench; and from this I confess 1 dare not say any thing 
decisive. . ^ 

You perceive then, my friend, that it is highly probable 
the enamel of the teeth of all animals is formed, in a gr(*at 
;measure, of the fluate of lime; and it may be remarked, 
that their canine teeth are either entirely composed of the 
enamel, or contain a. much larger proportion of it than the 
jothers. As we have hitherto h>und in the urine all the dif- 
ferent substances composing the bones, have we not ground 
for believing that it also contains the fluoric acid ? If at a 
jcert; P lime can be deposited upon 

. the \ at when these have acquired 

theii hould find some outlet from 

the 

V Liale of lime in a 

Stan ce of fluate of 1; 

pho ^ lura has occasio 

picion that one. of the acids formitig these sail 
modification of the other, this opinion appeal 
have but little foundation ; for the co-existence 
substances proves, nothing as 16 theirlntimatJi n 
we may readily convince ourselves^ by simply i 
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fossil elephant's tooth, that the osseous part is tcrniinJ^te^ 
ty a distinct line, and even smooth on one side } which 
could not possibly be the case were the enaijjel changeable 
into o§seouS matter, or this last into euaipel. If the fluoric 
^cid is not formed in the bodies of aininoals, which seena% 
the most probable opinion, but is only carried thither by 
pieans of the substances which fijr^ish their nourishment, 
we ought th^n to find the acid in these substances^ 

Thus, p\y friend, you see what extensive and impottan^ 
Inquiries still remain to be made upon the single point of 
Jhe existence of fluoric acid in animal substances/ M. Mo- 
fichini, to whom this subject of right belongs, pfopo5^e% 
td* undertake the investigation : the field, however, is sq 
wide, that it will furnish sufficient eiiiployinent for tb^ 
exertions of n[iany chemists* 



J.III, Proceedings ofjjearned So(?kties^ 

I 

JL H? reguUr meeUng of thi§ society, which should have 
taken place on the 28th of November, wa^ postponed tQ 
the 12th of December, the former having besn appointed 
for a day of general thanksgiving. 

On Saturday the 30th of November, being St. Andrew*s 
flay, the Royal Society held their anniversary meeting at 
their apartments in Somerset Place, wliep the gold nieda^I 
(called sir Godfrey Copley ^s) was presented to Humphrey 
t>avy, esq. for hi^ various communications p^hlislwid \n tiie 
Philosophical Transactioris. 

Afterwards the spciety proceeded to the choipe of the. 
council an4 officers for the ensuing year, wheiij^ on exa-? 
mining the ballots, it appeared that the following gentle-r 
men were elected of the council : 

Of the old council,-TrThe right {honourable sir Joseph 
Banks, bart. K.B.; sir Charles Jlagdon, knt.; Henry Ca- 
vendish, esq. ; Davies Giddy, esq. ; Edward Wbitaker Crrayj^ ' 
M.I).; right honourable Charles Grevillei WilHam Mars- 
den, esq'.; Rev. Nevil Maskelyne, D.D.; Geo^g^ earl of 
Morton; Samuel Horsley, lord bisfeop of S^. Asaph j Wil-r 
liam Hyde WoHaston, M^:Dv . 

Of the hew council,— rMr. John Abeniethy ; CJeorge earl 
of Effremont; George Trenchard Goodenougbji es<j.; ho- 
nouraole Robert Fulk Greville; Philip Metcaff, esq. ; Mat* 
ihew Moniague, e^q^; U€utenar\t-colone\ WiUi^ra Mydge ;^ 

/ Johi\ 
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3^hn Townky, esq.; William Charles Wells^ M.D.; Tho-* 
mas Young, M.D. 

And the oAicers were,— ^The right honourable sir Joseph 
Banks, K.Bl prcsid'ent; William Marsden, esq. treasurer | 
Edward VVhitaker Gray, M. D., William Hyde Wollas-^ 
ton, M.D., secretaries* 

Afterwafds the members of the sodety dined together^ 
as ustial, at the Crown and Anchor Tavern, in the Strand. 

On Thursday the 12th of December, the right honoura- 
ble ChSiries Greville in the chair, minutes of the transac-* 
toons of the council were re^d^ with the above lists of offi- 
cers, tod a state of the funds of the society. 

^Letters were read from Drs. Maskelyne and Herschel 
lAentioning their having observed a comet on the evening 
of thfe 8th instant, about six o'clock. It appeared like a 
star of the third of fourth magnitude, with a large coma^ 
bat no tail. It was not visible the succeeding evening, 

A paper was also read on the dissection of a peculiarly' 
formed heart, by Mr* Wyatt# It belonged to the body of 
a young woman who died of a mortification in her feet at 
the age of twenty. For forty days before her death, a chlo- 
rotie paleness pervaded her whole frame ; her feet and legs 
were somewhat swelled, and painful j and her appetite con- 
tinued good' till the day she expired. When her body was 
opened by Mr. Wyatt, he tVmnd the heart nearly divided 
by a callous substance that obstructed its functions in re- 
ceiving and discharging the blood through the aortas. Ta 
this cause, the obstructed or imperfect circulation, he 
Ascribed the mortification of the extremities- The paper wasf 
illustrated by a drawing of the &ingular appearance of the 
heart, 

Thursday, ^December J 9, the right honourable Charles' 
Greville iu the chair, commenced the reading of a paper 
bn guiacum, by Mr. Brande, communicated by Mr. Hat- 
chett, who has placed an accurate knowledge of this sub- 
ject amQug the chemical desiderata, where, we fear, it 
Bfiuat yet remain. Mr. Brand6 agrees with Mr. Hatchett 
that guiaoom is a peculiar substance, which he chooses, fo«? 
the pr4?i;ent, to Renominate an extracto-resin, differing, as^ 
Jbe says, from the other resins in having an extraordinary 
^uaQtity of what is usually denominated extractive matter. 
Its peculiarities seem to consist principally rn its different 
solutions in the acids being of very different colours, all of^ 
which are ascribed by^r. Brande to the presence of oxygen.. 
Some, however, may be inclin<^d to believe that different 
combinations of matter must present different surfaces or 

powers 
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powers of reflection ; and that, consequently, a great variety^ 
of colours may be produced without havmg recourse to ihe 
magical operations of oxygen on every occasion. We would 
also observe,' that some order should be adopted in detailing 
an account of numerous experiments on particular sub- 
stances, such as balsams, gums, or resins. A multiplicity, 
of isolated facts, in a confused mass, without any regard to 
the influence of some general law, can do little to facilitate 
the progress of knowledge ; the memory caQnot retain them, 
4ind we aire reduced to the necessity of operating, as we have* 
known some of the French chemists, with our nook resting 
on the apparatus. It is true, these observations are no more 
applicable to the present author than to almost every other 
operator ; but they must be evident to all who either read> 
write, or make experiments : and, as it should be a rule 
never to operate by a system, so it should also be a maxim, 
m reporting the results, always to arrange the facts accord- 
ing to some general analogy, drawn from just conceptions 
of the products of our operations. The experiments of 
Mr. Brands, however, seem to have been well conceived, 
and are detailed with sufficient perspicuity and accuracy ; 
but they are not, perhaps, so numerous as may be necessary 
to satisfy our curiosity respecting the peculiar principles 
of this yseful medicinal drug. 

SOCIETY OF ANTiaUARlES. 

Nov. 28. An impression of a seal belonging to Mary- 
queen of Scots, no,w in the museum at Paris, was exhi- 
bited. It contained the arms of England, against which 
Elizabeth remonstrated with so much ardour, denying 
Mary's right to retajn the English arms, 2ind alleging, 
from this circumstance, her ultimate views .on the throne 
of ^England. The plea of Mary was. That her family con- 
nection gave her theright to use the arms of her forefathers, 
in which she was supported by the king of France. Several 
illustrative observations were made by the learned secretary 
who exhibited it, from which it did not appear that Mary's 
right in this case. was sufficiently established by the usage 
of monarcbs. This subject might again exercise the pen 
of the truly learned, highly ingenious, but too often fanci- 
ful, Mr. Whi taker. 

Thursday, Dec. 12, the Rev. Dr. Hamilton in the chair, 
a polished stone was shown, supposed to be used by butchers 
before the use of knives, or the knowledge of iron. It was 
found in Suffolk;, and consisted of shaded grayish green 
marble, well polished^ very compact, except about an inch 
, • ; . * 3qifare 
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Square near the broad end, that was v^ery porous and rough : 
it is about 8 inches long, nearly 3\ inches broad at one 
end, and \\ at the other, both of which are bevelled int« 
a tolerably sharp and circular edge. 

A very interesting communication from the director, 
Mr. Lysons, was read, on the state of the English mint, 
and coinage of England, during the reigns of the first six 
Edwards. From these curious items it appeared that this 
country was principally indebted, in the eleventh and twelfth 
centuries, to the merchants of Lucca for the current coin of 
the realm. Lucca was formerly a republican state of Italy, 
whose merchants then possessed the principal trafEc of 
Europe. ^ 

J. B. Repton, esq. exhibited to the society some of his 
drawings of Saxon architecture, consisting oi a capital aqd 
base of a Saxon column. 

Dec. ig, the right honourable the earl of Leicester in the 
chair^ a medal of Charles L, and a silver seal of the parish 
of Bow, Cheapside, were exliibited. This seal bears date 
1598, as mentioned by Stowe, and consists of. the spire 
of the church as it appeared before the fire of London: it 
is deemed the only parish seal now in existence that was in 
use in London before that dreadful catastrophe. In tlie 
spire there appear places for lanterns, or lights, to direct the 
good citizens' of London their way through the streets at 
that period, when lamps, owing to the nartrowness of the . 
streets, were much more necessary than at present. 

The secretary read a most amusing paper on the history^ 
progress, and final conclusion of the cure of the scrofula, 
or king's evil, by the royal touch. This mode of cure com- 
menced with Edward the Confessor, and, it appears, termi- 
nated with Charles I., who is called the antitype of the 
Confessor. The monarchs of France, too, claimed and ac- 
tually practised this gift, which Clovis received from our Eng- 
lish Kings, one of whom touched or cured (for they were sy- 
nonimous terms) 92,000 persons. Some additional means 
were, however, used ; and a gold medal was ahvays hung 
round the neck of the patieilt, which, if lost, the disease 
immediately returned : prayers too were made at the cere- 
mony. ^- 

The learned secretary quoted some observations on. the 
nature and credibility of testimony in this case by the 
bishop of Salisbury, applicable to all historical evidence, 
and highly worthy of attention. It appears that many me- 
dical men attested the truth of these royal cures; We trust 
that the reverend author will pretsent this interesting ac- 

■7 couni 
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fcouiit lo the public in a more ccwivenient form thah iti iM 
Archaiologia^ that it jiiay serve for an introduction to the 
liistory of our modem imposture^^ 

itOYAL Acxb^Ur. 

A ffcnferal Assembly of thb academicians was held 6n 
*tueOTay, the 10th of December, beiiig the anniversary of 
the institution^ wlien the following Wer6 elected officers 
for the ensuing year : 

Jame3 Wyatt, esq. president) Henry iThomsoii, johit 
tloppner, Thomas Lawrence, Thomas Stothard, Richard 
Westall,' John Praiicis Rigaud^ Richard Cofway^ drid Ed- 
iBphd Garvey, esqrs., council. 

James Northcote, John H^^ppricr^ Henry Thorhsbn^ 
JohnOpie, Henry Tresham, John Fraricis Rigaud, Phih 
Jathes de Loiitherbourg, John Sitig. Copley, esqr^, and 
sir William Beeehey, vrsitdrs. John Prancii Rigaud^ and 
John Soane, esqrs., auditors. 

Afterwards the following premiuins were given to stu-/ 
dehts, viz. 

Paintings — A gold medal tb Mr.t)otlgla§ GUest, for the? 
best historical picture in oil colbiirs ) thte subject-shearing 
the dead body of Patroclus to the camp. 

SculptnT6.^^K gold medal to Mr. William 'folrtiach, fol: 
the best ; the subject— chaining Prometheus to the rock. 

Architecture. — A gold medai to Mr. William Lockner^ 
for the best design of an elegant villa^ with suitable offices, 

&C. &C4 

A silver tiiedal to Mr. Lasc. lioppner, fof a drawing ot 
ah academy figurci 

A silver faedal to Mr; Jdmefe Noch, ifbr a drawing of aft 
atadiemy figure; 

A silver medal tb Mr. Richard Tomlinson> for a model 
of an academy fii^ure. . 

A silver medd to Mr. J. (3. Bubb^ for £i model of an 
academy figure. 

A silver medal to Mr* William Kinnaird^ for a drawing 
in architecture ; 

^d a silver tiiedal to Mr; Jdmes Eames, fdr a drawing 
in architecture. 

BRITISH INSTXTCJTION tOR PRbltfGTINO THJg FIKE ARTS, 

We have already announced* the preliminary proQeed-^ 
ings for the estabhshment of this laudable and most useful 

• Vol, t^. p. "Sj^. 
• ' institution. 
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k^tittttiou. Since tbaj tjme the Sbakspeare- galleiy, •l>el<} 
Ibr a term of sixty-two years frorq lady-day 1805, urxJer i 
reatof|83l. a year, b^ been purchased as an exhibition 
TQonj iFojr the society for the sum of 450ol. An ample Fund 
ba$ bcqf^i provide by liberal subscriptions from those of the 
l^obility and gentry who are amateurs aiid encouragers of the 
£2>e arts ; and the Ins|titutir>n has been regularly "organized 
VLT^9X thcpatrouafloe of the king-. The following are the bye- 
Igws of the in^ititution. 

Patron. — ^The king. 
_ Vice-patron.-^ The Prince -of Wales. 

I. Of the Olject of the Institution. 
!• The primary object of' the British Institution, undcV 
his majesty*! patronage, is to encourage and reward the 
talents of the artists of the united kingdom ; so as to im- 
prove and extend ohr manufactures, by that degree of taste 
apd elegance of design, which are to be exclusively derive^ 
iiiom tbe cultivation of the fine arts; and thereby to increase 
the get^al pro^nty and resources of the empire. It i^ 
tonceiv^d, that such an institution is of peculiar importance 
io theunited kingdom at the present qioment ; when efforts 
ve making in different parts of Kurope to promote the arts 
of painting, sculptujre, and design, by great national <^ta- 
blishmcnts, and thereby to wrest from us those advau- 
ifiges, which can oply be retained by a pre-eminence in th& 
fine arts. . 

2. With aView to this object it is intended to open a 
public exhibition, for the sale of the productions of British 
artist^ ;— ^to excite the emulation and exertions of the 
younger artists by premiums ;— and to endeavour to form a 
public gallery of tt^e works of British artists, with a few 
select specimens of each of the great schools. ' 

3. The exhibition is to be exclusively confined to the 
•productions of arti$t6 of, or resident ih, the united king- 
dom ; and tbe higher branches of painting, sculpture, arui 

.yodelling, are to be considered as the preferable si^jects of 
premiums, and of purchases for the gallery. Ail Qifctir 
-works, however, of the above-i^ntioned artists will be ad- 
missible, if deemed worthy- , 

4. The British Institution b^ing intended to extend fiyl 
increase the tetieficial effects of the royal academy, whicJx 
has been founded by bis majesty, and by no means to in- 
terfere with it in any respect, a favourable attention will 
be paid to such pictures as have been exhibited at the royal 

Vol. 23, No. 9J . Dec. 1805. S academy] 
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academy ; and the, British institution will be shut up during 
their annual exhibitiou. 

5. The views of this establishment are directed, not only 
to the promotion of the fine arts, but to the increase of the , 
honour and emolument of our own professional artist^; the 
institution being formed, not as a society of artists, but 
for their benefit. No subscription^ will, therefore, be 
expected from professional artists ; but their adniission will 
be otherwise provided for. At the same time, if any artist 
prefers it, he may subscribe in any one of the classes of 
Subscription 5 ana have the same privileges of admission 
and introduction to the exhibitiori and gallery, as the'other 
subscribers of the same class ;,but no one will be capable 
of being elected on any committee, or of voting as a go- 
vernor, while he continues to be a professional artist. 

II. Of the Governors. 

1. The government of the institution shall be vested in 
the present subscribers and contributors oT 50 guineas, or 
upwards, to the funds of the institution, together with such 
other persons as shall be elected governors as aftermen- 
tioned. Those who have subscribed 50 guineas, or up- 
wards, and less than 100 guineas, being governors for life ; 
and those who have subscribed 1 00 guineas, ' or upwards, 
being hereditary governors, their rights being transmis- 
sible to their representatives, under the restrictions after- 
mentioned. 

2. All the property of the institution shall be vested in 
the hereditary governors, subject to the privileges of the 
life governors, and of the annual and life subscribers. 

3. Every governor shall have the right of personal ad- 
mission to the institution, and of introducing two friends 
each day to the exhibition and gallery. 

4. No governor shall be capable of any office, employ- 
ment, or engagement, in or under the institution, to which 
any salary, profit, or emolument, is or shall be annexed. 

5. Hereditary shares may be transferable, with the con- 
sent of the board of directors. 

6- In case of the death of an hereditary governor, his exe- 
cutors or .administrators may propose to the board of direc- 
tprs a successor to his share and interest in the institution : 
and in case such person so proposed shall be a legitimate 
child of the deceased, such child shail be admitted immedi- 
ately ; but if any other person than a legitimate child shall 
be. proposed, it shall be optional in the board of directors, 

■ to 
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to'^ect him or he^, br not y Mi ff thejnib'nbt elect Mift!cm' 
her, then they ^hallpiiy out of the fund& of ihe institution^ 
to such person so proposed, such sum,^ not *less than 100 
guineas, as for the time" bein^ shall be the qlisilification of 
an hereditary governor of the institution T . ' 

7- Each governor shall have one vote for -^very 50 .glHr; 
neas subscrioed. : j « 

8. Such of the royal family as shall honour the iostitytioa' 
by tfeing governors, may vote by proxy. ^ 

9- Ladies, who shall be governors, may also vote by* 

prpxy. • . .. c, 

10. As soon as it shall be found expedient, applicati#n 
sliall be made to his majesty, for a charter of incprporatipn 
for the iustitiUioH. 

III. Of the Committee of Directors. 

K All the affairs and concerns of the institution shall be 
managed by a committee of directors, to be elected by and 
from among the governors ; and to consist of the president, 
four vice-presidents, and twelve other members ; and three 
directors shall be competent to business. 
^ 2. The president shall be elected annually, and shall pre- . 
suit at the general courts, and at the meetings of the com- 
mittee of directors. 

3. One vice-president and thre^ other members of the 
committee shall go out annually by rotation j but they may 
be re-elected, if the annual court thinks fit. 

4. The directors shall have power to admit such pictures, , 
^tatues, and other works of art, as they shall think proper, 
into the exhibition ; and to fix the time of their conti-i-'^ 
nuance there upon sale, and to make such orders respecting^ 
tlie admission and sale of pictures, and other, works of art, 
as they shall think fit. ' - : 

5. They shall have power, from time to time, to make* 
such regulation^ respecting their own meetings, and the 
conduct of business therein, a^ they "shall think fit,, so as 
such regulations be not contradictory to the by-laws of the 
institution, ."-■-•.••.' 
■/6k The directors' shall haVe foWei*, with the consent*of 
ifhc visitors, and with the approbation 'of the gtJvCrnors, .to' 
make by-Jaws for 'the institution. ■ j" ' * i * s 
*'7- The dire6tors'shalV\yith the approbation 'of^th'e ^o- 
fernors, fix the hours a*ild;finjes for tlie opening of ihet^lf 
hibitidii'krid gallery. Tor the ^overnorsj honftrary nfenibersp 

8. They shall have power to order ticket^ilf ilditiidsion^ 
•'*• ?V Ss under 
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under sucb timitatt6tts zk they shall Attm e^pe^rentj^ to> air^^ 
tis^ who are not myal ac^demkiai^ <W' sMbacribe^s* ' 

1 . The cmiiraittf e of tpisitors shall consist of four yi^e* 
ffftsid^ts^ a treasurer, and twelve other members, to. b^ 
ffected by and fV6nr\\anqoiiff the governors, j and three vi«7 
tors shall be competent to biisinws, 

9. One yice-president, and three other ni?tnbcr5 of %hh 
eemmmee^ ska,il go out annually by rpution; bj^t they ma^ 
fee re-elecied, if tlie annual court thinks fit. 

i. The treasurer shall be elected annuallY- 
- 4. The conutiittee of viisitors shall have the powe^ of in- 
specting and examining the exiii.ibiuon and galjery, and all 
other parts of the institutiori, ^nd, reporting their opinion 
^hereon' to the genera! court. ' 

5. They shall audit and examine the jynnual accounts "of 
the institution, and report thereon, and. on the state of the 
inlJtituticyti, to the annual meeting. 

6. They shall hnye the power of consenting to by-laws. 

7. They shaM niake siich regulati,ons respecting their owi^ 
Meetings and proceedingg^ as they shall thinly fit, 

8. They shall anrnVally elect their own chairnaan., ind 
deputy chairman, from their four vice^presidenits, and. 
th^ir own secretary fronci the twelve other membei;s of the 
committee. 

Y.OfiheEkctlonofQoverTtprs. 

I. The qualification of a life governor shall be nojt less 
tiian 50 guiheas ;; and that of an hereditary governor, no^ 
l|iss than J^OO guineas. ' _ 

' 2. Every candidate for clegtion as a. governor, mi^st be 
proposed by a director at one meeting of directors, and at; 
Ae next tiiettirig of the directors the f lectipn may tak^^ 
place* ' 

3. The election of governors shall, be by ballot, if jre- 

Sired ; , and no person ca^n be cl/ected, unless two-thirds at 
St of the directors present vote in favour of his election. 

t pay in hi^ qua- 
kalenclar niontlv 

\9k\d in his quali* 
be^shalihaye bis 
re it at any time 
have notice ibat 
)ie is Aol tletflefL 

yi.qf 
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VL OJiHgaymd and Uher Courts. 

!• Th^wihuAl court for election of the phisident^ vice- 
j)te«Jdeiit§, trfeaiurer, directors, and visitors^ and for re- 
ceiving the annual Teport of tlie visitors, «hall be h^dd ou the 
Tuesday jpteceding the 4th of Juiie, \preciiely a^ otif 
o'clock^ P, M. j and the person^ th«t{i elected, shajl eater 
on their respective offices on such 4th of June. 

9. The ballotl'or election shall commence at twp o'clock^ 
P; M., and continue open till three o'dock ; two scrutlnoerA 
being previously appomtcd by the chairman, to examine the 
list$, and to declare iha rQSuU of the ballot. 

B. When> at any election, the votes shal) be. equal, ihc 
chainiian shall bav<j a double or vkitihg vote. 
, 4. Special courts olay be called by the preiident, or in 
his absence by a vice-president^ at the reqdest of the com- 
mittee of directors, or upon the requisition in writing of 
thirteen governors. 

5. No court shall be qompeteril for the ti'insartioii of 
business, unlcsil nine governors He jjresent ; and if therfe 

. IhaU not be nine governors preseht, the coiirt liiay be ad- 
jotirned for any time, not less than stytii days, notice 
thereof being sent to the other governors: 

6. The president, or iii his absence, one Of the vice-prc- 
$idents, or if no vice-president, one of the goveriaUri pre- 
sent, shall preside at the ahhual and other bourts. 

7. When^ at any coJrf, the votes for atid ag^iiist k ques- 
tion are equal, the consideration of the questiod sHall be 
j)ostponed till the next thceting. 

a. If the business of any court be not cohipletec) on the , 
day of the miqetihg; such court naay adjouhn from ii^ 10 
day> tihtil the business is coibpleted. 

VII. Ofkenofary Memheri. 

\ ; iJonoraity members may be elected by the directoHSj 
iuid shiaJI have the privilege of personal admission to tbb 
exhibition and jKallery. 

2. The president of tke toyal ^id^dijiyi fbi* the Umt 
being, shall be an honorary iiiietriber of th-e institution, lirii 
fevery other thember of the roy^al academy shall be prcstfit^ 
with a silver cONsdal^ Mi?hit;h "will otitic him, <^r herj to p'er^ 
SonaJ admission tq the. exbihitiQn^nd gallcrv. 
. % No bei'soil shall b^ cisipabte of beuig elected ij\ lionb- 
rary mepiber, ^ept fp^e»gii in^lmi^tera iiujt foreigners o^ 
bign Tank oir wsti^ction. 

. 5 * - VIIL qf 
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VI IT. ^f the annual and life Subscribers. 

*'>;' Subscribers of fi^c; guineas a -year or upwards^ or of 
fifty guineas or upwards in one sum, shall have jiersonftF 
adinisslon, and the right of introducing two friends each 
day to the exhibition and gallery; 

-2. Subscriber^ of three guineas, a year, or of thirty gui- 
neas in one sum, shall have personal admission, and the 
right of introducing one friend each day to- the exhibition 
and gallery, 

'* 3. Subscribers of one guinea a year, or of ten guineas in 
one sum, shall have personal admission to the exhibition 
and gallery. 

IX. Of the Treasurer. 

' 1. The office of the treasurer is honorary, and without 
emolument. He is not to keep any money of the institu- 
tion ill his own hands, but to leave it with the bankers 
appointed by the directors. 

2. He is to pay such sums of money, dnd no other, as 
shall'be ordered by the committee of directors. 

3. He is to give security to the directors, with two pro- 
pcf sureties, in' the sum of 5000l- for duly accounting for^ 
and paying into the hands of the bankers appointed by the 
institution, or otherwise as the directors shall appoint, 
all thonies that shall comeio his hands, on account of the 
institution. 

4.* He shall keep a general cash-book of all his receipts 
. 5itd 'p'aymentis, which shall be laid op ,ihe table of the com- 
mittee of directors,, at all their meetings. 
; ^5. He shall make up his accounts to the 3jst day of Dcr 
Wmfer 'C^^ry Vear, and lay them before thd managers,' 
annually, at their first "meeting in the itionth of February 
following, in ordpr to their bemg audited and laid before 
the visitors, so as to be reported' to the annual court. 

. "/ X. Of the Officers of the Ins fit uf ion. 

The secretary, keeper, collector, and necessary attendants, 

^\\^\ from time. to- time be app^j^ted>'arid their dL^ies and 

j^aUri?s fixed by ^tjae dij'^tors^^^a. reported by them to .^he 

g^ocral oowrt. / ^ .• .;*<.-• \ 

.-.. ; ' . Xk Of Ihe' Receipt and FjXpendUuao. ^ 

1. One moiety of 'all subscriptiions of fifty gitincas, or 
upwards, tggether with* all legacies*^ ..s^'^'l '^^ p'erfnanentljr 
invested itr the public fonds.* -VThe* o:hc;r moiety, togethet 
with all other subscriptions and mbnies received,* shall hi - 
applicable to the payment of the annual expenses of the 
*,,... ^ f institutioa 
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institijition, and in premiums for young artists ; and after 
retaining what is necessary for payments due, and for cur- 
rent expenses, the surplus shall be annually applied in the 
purchase of pictures, statues, models, and casts, for the 
gallery, or in addition to the permanent stock of the in- 
stitution. 

2. No sale, mortgage, incumbrance, or disposition of any 
freehold or leasehold property of the institution, or of any 
of its permanent stock shall be made, except with the ap- 
probation and concurrence of a general court, summoned 
with eight days previous notice. 

The following circular letter, with an inclosure of the 
by-laws, and list of subscribers, has been sent round to 
such persons aS were thought likely to promore the objects 
of the institution : 

*^ The enclosed is submitted to your consideration by 
the undersigned, who have been appointed a select com- 
mittee to manage the concern^ of the institution, until a 
committee of directors is elected. Convinced that the pre- 
eminence, which the inxitative arts attained in certain 
distinguished periods of anti^t Greece and modern Italy| 
was produced, not by fortuitous circumstances^, but by 
great and splendid patronage ; aud persuaded that our own 
countrymen are capable of the same excellence in the arta, 
as they have attained in every branch of science and litera- 
ture, we solicit that they may be encouraged to consider 
those excellent and immortal examples of the Grecian and 
Italian schools, as the objects, not merely of imitation, 
but of competition. In a country where native energ}' is 
most abundant, we ask that professional taste and talent, 
and national patronage, be no longer confined to inferior 
objects; but that our artists may be encouraged to direct 
, their attention to higher and nooler attainments; to paint 
the mind and passions of man, to depicture his sympathies 
and affections, and to illustrate the great events which have 
been recorded in the history of tlie world. , 

*^ The fine arts are entitJed to respect and reward, npt 
simply on account of the innocent and intellectual gratifi- 
cation which they afford, nor merely because they cultivate 
and civilize the human mind. In a country like our own, 
they essentially aaid. abundantly contribute to\lhe national 
prosperity and resources. It must be obvious that the pre- 
sent flourishing stale of our manufactures and export trade, 
is greatly, owing to the progress of the fine arts under his 
majesty's judicious patronage; and that in hardwai:e, cot^ 
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ton, and porcelain, and in eVery otbcr attide to which th^ 
indastry 'and attention of the British artisan has b^fien ap- 
plied,' superior beauty of form, and refined jekgafice of 
ornament, have coniributcd to nitake our manufactures 
coveted throughout the world, and to introduce them into 
^very country, in despite of political warfare and penal 
prohibition. 

•^ This preeminence^ however, cannot be retJiined, but 
by the assiduous cultivation of the fine arts. From those 
original sources the taste of ^hc country tnufst be cherished 
and renewed; so as at the same time to produce inex- 
hausted variety, and to preserve classical beauty and chas- 
iity of design. And it is, in this respect, worthy of ob-' 
scrvation, that if we do not advance, we must recede i and 
that when we cease to improve, we shall begin to degene- 
rate. These considerations are of increased irhportance at 
the present moment, T(hdh it appears to be the object of 
other powers, to form great cstablishmeiits for painting and 
sculpture, and to extend, by the arts of peace, thfe influence 
which they have acquitted in war. Wie feel. However, no 
apprehension, but that the spirit of the British artist will 
be awakerfed and in\ngorated, whenever afteeand fairscopfe 
shaH be given to his tSents 3— whenever he shall be stimu- 
tated by the skint patrbhare as that which raised and re- 
tparded the Italian and Grecian masters; — a patronage, 
without which, if we refer to historical evidence, we shall 
find rtiat no high excellence in art has fever been obtained^ 
in any age, or in any country. 

** Urxaer these impressions, we beg^ leave to address j^ou, 
and the other protectors of the fine arts, on the establish- 
ment of the British Institution; the principal object 
\^ hereof is to encourage and reward the talents 01 the artists 
<5t' the tmited kingdom, and td open an exhibition for the 
sale of their productions. For the attammem of this object 
we earnestly Solicit your assistance and patronage ; request- 
ing to be favoured with your directions, in which of th« 
classes of subscription you will permit your name to be 
enrolled. ' ** Wc nave the honour to be, 

your obedient ;^mnb}e servants, 

DjplTMatJTH. Abhaham HtJMB. 

Abekcokn. Francis Bariko. 

LowTHER. R, P: Kkioiit. 

HutORAVR. IHhomas Ho«»b. 

Isaac CoRRY. Witu am Smith. 

Charles Long. TttOMAt Birnard.'^ 

GeORXSE BRArMOWT. 

The 
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The comipittee of.direcVors con«i8t9,,of Jthe folio wing 
governors; ^ ■ 

The Earl of Dartmouth^. pr^siieiU, j 
For one year. 
. The marquis of Abercom^ vice-presideut* 
Lord North wick. 
Sir George Beaumont^ Bart* 
Thomas iScmard, esq. 

Fir two Years. 
The marquis of Staflbrd^ vice-president* 
Right hon. Isaac Cony, M. P. 
Sir Abraham Hume^ bart* 
Thomas Hope^ esq. 

Far three Years. 
Hie earl <of Elgremont^ vtce-presideat. 
Lord Mulgrave. 
Sir Francis Bartpg, bart. M. P. 
Richard P. Knight, esq. M. P. 

For Jour Years. 
Lord viscount Lowther, vice-president* 
Ri|ht hon. Charles Long, M. ?• 
William Smith, esq. M. P. 
Riilip Metcalfi esq. M. P. 
The committee of visitors consists ol the foUowiog go« 
vemors: 

For one Year. 
The duke of Bedford, vice-presidenl. 
The earl Camden. 
John J. Angerstein, esq. 
John Symmcms, esq. 

For two Years. 
The earl of Bridge water, vice-president. 
Samuel Whitbread, esq. M. P. 
Samuel Thornton, esq. M. t*. 
John Egerton, esq. » 

For three Years^ 
The earl of Essex, vice-president. . 
Lord De Dunstanville. 
Charles Duncombe, esq. M. P,. 
Charles Wall, esq. 

For four Years. 
The earl of Aylesford, vice-president. 
Xord Dundas.' 
George Hibbert, esq. 
Caleb Wbitefoord, esq. 
William Morland^ esq. M« P« treasureri 

LIV. had^ 
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XJSTTER ON MALlEABLE ZINC. 
SIR, . 

X AM induced to request your ii^seftion of the following 
notice, in consequence, of having read in your raagaxine for 
October ♦, an account of M.essvs. Hobson and Sjlvester's 
discovery of a method of makipg zinc ductile or malleable* 
I do not m^n at all to question that the above-named gen- 
tlemen did really of themselves majce the discovery of this 
property of zinc ; yet> as I am aciji^inted with one who has 
a prior claim to the discovery,^ I. think the public should 
be informed of 'the fact, afi the reputation of first inventor 
is often the ojrfy reward an ingenious man has for his la- 
bour. About twenty year? ago, Mr. W. E. SheflSeld, of 
Somers Town (an eminent metallurgist), making an assay 
of some blende, and being rather impatient to examine the 
metal, struck an ingot with an intent to break it, while it 
was yet hot ;, but was greatly surprised to find, that instead 
of being brittle and Ijreaking with the usual fracture of zinc, 
it was extremely toughj and when broken (after many 
bendings back and forward) exhibited a steel-grained fibrous 
^^xture. Doi:^btiri(g \yhether his metal was only zinci he 
repeated the experiment, and with some that he knew to 
be pure, and had the same; result; from which he immedi- 
ately concluded that zinc, at a certain temperature, was 
probably as malleable as the other metals. This he foimd 
to be the case both in drawing it into wire and laminating 
it between rollers : specimens. of this last, not the 200th 
of an inch thick, po^s^sing the strength and tenacity of 
silver, I hac} frotn hiu)for a particular purpose, long before 
the annunciation of Messrs. Hobson and Silvester's patent. 
Mr. Sheffield has long been in the habit of furnishing the 
cabinets of his mineral ogical friends, both at home and 
abroad, with a variety of specimens of manufactured and 
laminated zinc. 
57, 1 ichfieid-street, ^ ^m, sir, yours, 

Pec 23, 1805. W . LOV^'^RY. 

CHEMISTRY. 

Mr. Parkes,^ manufacturing chemist, has for some time 
past been engaged in preparing an elementary chemical 
U'ork, in a catechetical form, for the use of schools, and 
for the instruction of those persons who are unacquainted 

* Page 93 of tlie present volume. 
^ . . \ with 
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^Ih * chemical * science. And m brddr to remove m 
some measure the difficulties which such persons find in 
acquiring chemical knowledge, we understand that he has 
observed the utmost simplicity of language and arrange-* 
ment^ and has varied the mode of putting the questions, 
whenever the subjects seetned to require more than ordinary 
elucidation. Avery copious collection of Notes will be 
subjoined for the use of the preceptor in explaining the 
doctrines taught in the body of the work, and for the pur- 
pose of pointing out the conrtection which subsists between 
chemistry atifd- the arts, and showing the various ways in 
-which the' sci^eilil substances in nature are applied in the 
manufactiireS'Of thc«ountry« We understand that he in- 
tends to -annex 'a vocabulary of chemical terms, various 
u^ftilHabke, a C)bq)ter of amusing experiments, and re- 
fercnices tp the mbst* approved- treatises in every department 
of the science^ The work i(ttGW in the, press) will b« 
ready for publication the beginning of February. It will 
be entitled a Ctiemi^l Catechism, and will be comprit^d 
jncttie vo!u«»e>':cfcCavo. 

GALVANISM. 

Doctor Joseph Baronio- has. published at Milan the de- 
scription of a Galvanic pile, formed of vegetable materials 
otily. The author cut disks of horse-radish and beet-root 
of about two inches in diameter 5 aftewards he prepared 
equal disks of walnut-tree wood. The latter disk&arc so 
raised at their edges as to contain a little solution of acidu- 
lous tartrite of p©tash in vinegar, in which they have been 
previously boiled, to purge them from the resinous princi- 
ple which the walnut-tree contains. By forming the pile 
with sixty pairs of disks, one of horse-radish, tlie other of 
beet-root, with disks of wood between the paii^s, and in 
each of these a little of the abovementioned solution, he 
obtained Galvanic effects, rn a prepared frog, of which, by 
means of a leaf of Cochlearia, he made the spinaS marrow 
communicate with the base of the pile, while by a double 
band of gray paper, well moistened with vinegar,- Jie made 
its muscles communicate with the top of the pile.*' 

The description of the apparatus is so clear and deta3ed, 
as to prove that the author, 'wiio is already -known by se- 
veral productions in physical science, wishes that philoso- 
phers and amateurs should repeat his expcripji^nU 

For horse-radish and beet-root, the author has already 
substituted disks of other vegetables with* equal success, 
and he flatters himself that th'ese will serve to extend the 

"application 
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application of the theory of Galvaftiwsi to univefBai yt^ 
retation* 

Experiments^ which have bftisn made coiifo^Jd)le ib ihn 
theory of M. de VasJalli-Elandii viz. that iheie is a dcvc^ 
lopment of Gaivanism as often a$ tbchj is a chatigifc of 
capacity, or a chemical iimtation in bodies, and to those of 
Dr. Gardini^ of the professors VassalU-Eaiadi and fis^iSj 
who have obtained Galvanic effects fmm plants by applying 
conductors to the branc^bes and the rodka ; the eif penments 
also which are conformable to thoae of prxifessoi* tlossij 
who has formed witli success Galvanic {nles with viegefabl^j 
particularly with sensitive plants and with antmilsi fespeci* 
ally the cold-blooded, without thfe inlervchtian of any me^ 
tal; those ext>eriments, with sareral others madiae by tb^ 
academicians of Turin, have induced somv philosophers id 
suspect that the Galvanic fluid is one of tlie coitipoiiei^ 
parts of a natural fluid spread through all bodies in imtin»^ 
which is put into motion by the ciietnical actioti of $ub^ 
(Stances in a state of decomposition, and that it coneura with 
the other components of the natural fluid to ifate forinaiioii 
and preservation of all bodies. 

A8TK<»fdMt4 

TMe of the right jiscensivn and Declination 'ofCkre:^,' 
Pallas^ and JunOi for Jftntuary 1806. 
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Pallas is too low to be seen. 
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fjlew pmet.-^Compositioji of Muriatic j^cid. 2^^ 

' ' ' ■ * • \ ■ ■ 

On Sunday the Sth qf Decen^ber, al^out $i^ o'clock in ^ 
^ ^eping^ Mr^ Firmingcr^ the assistant at the royal ob- 
^finratory, Greenwich, discov;ere4 a com^t in the constel- 
lation Aquarius, a little to tbte east of south, (ts appear- 
ance to i\m naked eye was siipilar to a star of the £rst 
pagnitudei when covered by a cloud, through which it 
l^igi)t be faintly seen ^ or rather lil^e what Juniter would 
aippe/ar ^nd^r sin^ilar cirpumstances : but when viewed 
through a night-glass, it appeared to have a bright nucleus 
furrpunded by ^ conia, . 

As it wa$ appfoaching the nieridian when first djscovered& 
Mr. Firminger made preparations to ts^e i^ transit, and 
found th^t its. light was-$Mfilcient\y strong to enable Inm to 
jfllummaie th^ w^r^$ in the i]>c\xs of the tele^ope, so as to. 
^bsf-rv^i^ passage with grei^t, accuracy. ' 

Tl>e mfa.n time of its transit ^as 6^ 24' f\ with right 
^scention 1 1* 23*» 6-49'^^ and soqth declination 23« 4 if S''. 
. On the follpwit^ evening- it >vas looked for again ; but 
thongh the sky wa^^ very clear, it could not be seen. It isf 
iherelfpjre very probable it qiay be moving towards its peri- 
helion, and should th^ be the o^se, astronomers may ex* 
pect \o fiiyd \i agnin in its return from the sun* 

The saipe comet was, we understand, observed by Dr, 
Perschel, atSIongh, near Windsor, about the same time 
that it was discovered by l^n Fufowrger. 

OOMPOWTIO!!? OF MURIATIC ^ClU. 

In our .present number (see pa^e 357) is inserted a third < 
communication from Mr- Peel ot Cambridge, on the pro- 
duction of muriatic acid and alkalis, by the decomposition 
of water. Here we have to state the result of an experi- 
ment on the samei subject by another gentleman. 

By continuing to pass the GialVanic fluid from a trough 
holding ai)out forty pair of square inch plates through di^ 
itilled water co^iuined in a glass tube, furnished at one 
end Avith 1^ wire of gold, s^nd at the other with a wire of 
platina, at len^h a coating of oxide of gold was deposited 
on the gold wire — evidently proving that oxygenated mu- 
^atic acid had been formed by the process. 

If we are rightly informea, this experiment was per* 
formed by Mr. Cuthbertson— as fit a person as any in the 
^pxld for experiments of this soft. 



GUK£ 



Digitized by VjOOQIC 



586 Cure for the Dropsy, -^Crdmiognofrtyn 

CURE FOR THE DROPSY. 

. The following letter has been received by the editor of 
the Reading Mercury, from Mr. T. H. Shrimpton, governor 
of the house of industry it Faringden, dated August 30',- 
1805 : — '* In your paper a few weeKS since I observed that 
bohea tea, and the leaves to be eaten, was recommended as 
a cure for the dropsy ; and as I had a pauper in the house 
9t the.time,, I ventured the experiment, and, to my astonish- 
ment, found an almost instant relief. I repeated the dose 
fcut once ; and the woman, in; the course of a week, was 
able to go out to haymaking, and will b^in reapirig for m^ 
»cxt week, if the weather continues iine«. The woman's 
name is Efizabeth Austin, and her age is 65 yjears.**^— The 
nrcipe alluded to above is as follows*: — Infuse two large tea*'' 
^pfulJs of the tea in about a quart of water : let the decoc- 
tion be drunk during the day, and the leaves eaten at short 
intervals. * 

Since the* above made its appearance in difierent news-r 
pipers, another instance of the good effects of the prescrip- 
tion has been published: — A woman in Anderston, in the 
neighbourhood of Glasgow, who has been afflicted with a 
dropsical complaint since the month of June, has received 
great relief, and there is a fair prospect ojf a cure, fron^ 
ca$ipg the leaves of Bohea tea. 

CKANIOCNOMT. 

• ' ' ' I 

Doctor Gall, the craniographic lecturer, is now giving 
lectures in Denmark, and counts among his approvers in 
Coperthageri, the philosophers Kallisin, Scheele, FengeB^ 
and others. 

TO THE EDITOR.' 
SIR, . . 

Dining a few days ago with a friend, and being asked the 
reason why potatoes were sweet after being frosted, I found 
myself somewhat at a loss to gi^ve a satisfactory answer. If 
any of your correspondents, through the medium of your 
useful magazine, can give a rational description of the 
process by which the effect of cold disengages the saccha- 
rine principle of potatoes, more particularly than of other 
vegetable rbot^; it will very inuch oblige a constant reader, 
ttnd may perhaps be, usfefuh to some inoie in^ortstnt purr 
pose in domestic or rural tecouom^ 

Bedford-rowy 
December, 1805. 

UST 



Digitize^ by VjOOQIC 



JJst of Patents for New Inventions^ SB/ 

LI9T OP PATENTS POR HEW INV^NTIDNS. 

To John De LafiDns, of Threadneedle-street, in the city 
of London,- watchmaker ; for a marine alarum chronome- 
ter, for ascertaining the time of a ship's, log line running 
out, * th'^ tfme of the watches on ship board, and many other 
useful purposes; Dated November 19^^ - 

To George Wyke, of Winsfey, in the county of Wilts, 
esq.; for a method of workings pumps of various descrip- 
tions by machinery, whereby much manual labour will be 
spared. Dated November 1 9. 

To Richard Brown, of the parish ot St. Botolph, Bishopsr 
gate, in the city of London, cabinet-maker ; tor improve- 
ments in the construction of several parts of tables, and of 
various other articles of Household-furniture, which stand 
upon or are supported by le^s or feet. Dated Novem- 
ber 26. 

To James Ingram, of Castle-street, in the city of Bristol; 
for a new method of manufacturing powder sugar from raw 
sugar alone, and from the mixtures of raw sugar and syrup 
of SHgar. Dated November 26. 

" To Samuel Annoss, of Red-Lion-place, in 4he parish cS. 
St. Sepulchre, in the city of London, china enameler ; for 
improved methods of preparing various enamel colours, 
and of applying the same so prepared to the ornamenting 
of useful vessels of glass. Dated November 26. 

To Joseph Steel, of Stockport, in the county of Chester; 
for clothe, fustians, calicos, cambrics, lawns, striped cot- 
ton, and other articles manufactured with cotton, wool, 
and flax, mixed and spun together. Dated December 17. 
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N. B. The barometer^ height is taken at noon. 

t&HATA.-i-'In our last Number, pagie 106, Kne 10, for Plate IV. rtad 
*flat« VI; i^ge L37, line 21, for Plate V. read Plate IV. 
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LV. Ahstraci qf Obsmmtions <m a dhirwl VmMm (fthk 
Barometer between tke Tropics. Bj J. HoRSBUXGif, 
Esq. In a letter to Henrt Cavenmsh^ Esf^ F.R.S.^ 

WSIR, Bombay, April 20, UQH. 

HEN I was In London at the concjiwion of* the yeaf 
1801, I had !^ pleasure of being introduced, to you by my 
friend Mr. Dalrymple, at which time.. he prcseiued yo« 
with some sheeta of meteorological observations^ with ha^ 
rpmeter and thermometer, made by mc in India, and during 
a passage from India to England* 

Being of opinion that few registers of the barometer are 
Kept at sea, especially in low latitudes, I have, be-en induced 
to continue my observations since I left England, judging 
that, even if they were found to be of no utility, they migbl 
at least be entertaining to you or other gentlemen who k'diVf 
been making observations of a, similar nature. 

During my last vovagc I have employed two marine baC 
rometers, one made oy Troughton, the other by Ramsden,: 
and a themjometer by Fraaer. Th^ese were placed, exposed 
to a free current of air, in a cabin wbefe the basons of the 
barometers werc^ ] 3 feet above the level of the sea. 

The hours at whiph the heights of the barometers and 
thermometers were taken, viz. noon, four hours, ten hours, 
twelve hours, sixteen hours, and nineteen hours, were 
chosen, because at these times the merpury in the baro* 
meter had been perceived to be regularly stationary between 
the tropics by former obb'ervations maae in India in 1800 
and 1801. It was found that in settled weatlier in the In- 
dian seas, from eight A.M. to noon, the mercury in the 
barometer was generally stationary, and at the point of 
greatest elevation ; after noon it began to fall, ana conti^ 
nued falling till four in the afternoon, at which time it ar- 
rived at the lowest point of depression. From four or five 
P. M. the mercury rose again, and continued rising till 
about nine or ten P. M., at which time it had again acr 
quired its greatest point of elevation, and continued sta- 
tionary nearly till midnight ; after which it began to fall, 
till at four A. M. it \vas again as low as it had been at four 
in the afternoon preceding; but from this time it, rose till 
$even or eight o'clock, when it reached the highest poinj 
of elevation, and continued stationary till noon. 

Thus was the mercury observed to oe subject to a regular 
elevation and depression tvvice in every twenty-four hours 

♦ From the Transactions of the Royal Socifty for 180^. 

V^'ol. Q3. No. 92. /an. 1806. T , in 
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in settled weather ; and the lowest station was observed io 
be at dboxxi four o^cIock m the morning and evening. \ 
remarked. that the mercury never remained loilg fixed at 
this low station^ bni had a regular tendency to rfse from 
thence till towards eight in the morning and about nine in 
^e evenings and from those times contmued stationary till 
noon ^nd midnight. 

In unsettled Wcfwing weather, especially at Bombay 
during the rains^ these regular ebbings and nowings of the 
mercury could not be perceived ; but a tendency to them 
was at some times observable when the weather was more 
settled. 

In- the sheets which I formerly presented to you were 
evinced these elevations and depressions twice every twenty- 
four hours within the tropics, in steady weather, as had 
been observed by Messrs. Cassan and Peyrouse, by Dr. Bal- 
four' of Calcutta, and others. But since my last arrival in . 
India I have observed that the atmosphere appears to pro- 
duce a different effect on the barometer at sea from what 
it does on shore. 

As I am ignorant whether this phaenomenon has been 
noticed by any person before, I will here give you an ab- 
stract of my journal, showing how the bai^smeter has been 
influenced during the whole time lince I left England, 
which will enable you to form an idea wKether I am right 
in concluding that the barometer is really differently affected 
at sea from what it is oti shore, at those places in India 
where the observations have been made. 

The first sheet begins with the observations made on 
board ship, in my voyage from London towards Bombay, 
in the months of April and May 1802. 

From the time of leaving the Land's End, April 1 9th, the 
motion of the mercury in barometers was fluctuating and 
irregular until we were in latitude ^& north, longitude 20** 
west, on April 29th; the mercury in barometers then^ be- 
came uniform in. performing two elevations and two de-' 
pressions every twenty-four hours, (which for brevity in 
mentioning hereafter I will call equatropical motions.) 
From latitude 96^ north to latitude 10*> north, the differ- 
ence of the high and low stations of the mercury in the 
barometers was not so great as it was from latitude 10** 
north across the equator, and from thende to latitude 25** 
south. Within these last-mentioned limits the difference 
of high and low stations of the mercury in the barometers 
was very considerable, generally from five to nine hundred 
parts of ananch, both in the daily and niehUv motiorw. 

^ ' When 
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When we reached the latitude of f8^ souths longitudt 
67^ west^ June 7th^ the mercuiy in barometers no lonj^ 
adhered to the equatropical motions; but then^ as. in high 
north latitudes^ its rising and falling became irregular and 
tiuctuating during our run from latitude S8^ souths longi- 
tude 27'* west (mostly between the parallels of 35** and 36* 
south), until we were in latitude 27^ south and . longitude 
51^ east, on the 1 1th of July. The mercury then began to 
perform the equatropical motions, and continued them uni« 
formly during our run from the last-mentioned position^ up 
the Madagascar archipelago, across the equator, until -our 
arrival at Bombay July 31, 1802. 

August 6th, 1802. Wlien the barometers were placed oa 
shore in Bombay, the mercury, for the first six days> ap- 
peared to have a small tendency towards performing the 
equatropical motions, but not equally perceptible as when 
at Sea, the difference between the high and low stations of 
the mercury in the barometers being great to the day we 
entered the harbour of Bombay. From the 12th of Au- 
gust to the 22d, the mercury could not, in general, be ob*^ 
served to have any inclination to perform the equatropical 
motions, although, at times, a very small tendency towards 
performing them might be perceived. 

On the 23d of August the barometers were taken from 
the shore to the ship.^ Immediately on leaving Bombay 
harbour, August 26th, 1 802, the mercury in the barometers 
performed the equatropical motions, and continued them, 
with great uniformity, during our passage down the Ma- 
labar coast, across the bay ofBengat, in the strait of Ma- 
lacca, and through the China sea, until our arrival ill 
Canton river on the 4th of October. When in the river, 
the mercury became nearly stationary during the twenty- 
four hours, except a small inclination at times towards thd 
equatropical motions, but they were not near so perceptible 
as at sea ; this change taking place the day we got into the 
river. 

During our stay in China, the barometer on shore, at 
Canton, had- very little tendency towards the equatropical 
motions throughout the months of.October and November 
that we remained there. At times, while in China, a small 
inclmation towards performing the equatropical motions 
appeared \ but, as in Bombay, the difference of rise and 
fall was of so small a quantity as to be frequently imper- 
ceptible. 

December 2d, 1 802. On our departure from Canton river 
the equatropical motions were i^^2^tly perforqied by tba 

T2 mercury. 
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mercury, and with gfeat regularity continited during the 
whofedf the passage to Bombay, until bur arrival in that 
harbour m> the ) I th of January \ 803. 
* On January f8th the barometers were placed on shore^ 
and did not appear in the smallest degree subject to the 
equatropie^ motions; although, with great regularity, they 
had been performed while at sea, even to the day we en* 
tercd the harbour. One of the barometers was kft on board 
for a- few days, and, like that on shore, seemed to have 
iio tendency towards the equatropical motions. During the 
months of February and March, in Bombay, tlie tnercury 
was nearly stationary throughout the twenty-four hours. 
But about the latter part of March the niercury seemed to 
incline towards the equatropical motions in a very small 
degree f and, during the month of April^ and to the ^KHh 
of May, this small tendency of the mercury to perform the 
^notions appeared at times, but w^s hardly discernible, the 
rise and fall being of so small a quantity. From the 18th 
6f January to the 20th of May the mercury in the baro- 
tneters was in general stationary, except a very small ten- 
dency towards the equatropical motions at times. At other 
rimes sonjechimge in the atmosphere disturbed the mercury 
from its stationary position : but this was seldom the case, 
as it was then the. fair weather season, or north-east mon* 
Soon. 

We sailed from Bombay on the 23d of May 1803. The 
instant we got out of the harbour the mercury in the baro* 
meters conformed to the equatropical motions with great 
regularity, ' and the difference between the high and low 
Stations was very considerable during the whole of the pas- 
sage to China, excepting a^ew days in the eastern parts of 
^lalacca strait, where the land lay contiguous on each side 
of us : the difference between the high and low stations of 
the mercury was then not so great as in the open sea. On 
clearinff the strait, and cntetmg the China sea, the equa- 
tropical motions were performed in greater quantity, and 
continued regular during our passage up the China sea, 
until July 2d, 1803. We then entered Canton river, and 
the equatropical motions of the mercury in barometers en- 
tirely ceased. 

; From Jul^^ 8th to September 7th, the barometers were 
placed on shore in Canton, during which time the mercury 
Appeared 10 have no tendency towards performing the equa- 
tropical motions; but it inclined to a stationary position, 
except when influenced by changes of weather. After the 
bftromefjer^'wcre taken from Canton to the ship, we were 
< : four 
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fbur days in getting cleiu* of the river^ in which time the 
mercury inclined to be stationary, excepting that a sipall in- 
cKnation towards the equatropical motions seemed to evince 
itself at times. But no sooner bad we cleared Canton river, 
Sq>tember ISth^ 1803, than the mercury in the barometers 
began to conform to the equatropical motions, of two ele- 
vations and two depressions every twenty-*four hours, at 
equal intervals of time^ (although we were near the land 
until the 15th of September.) And the mercury, with 
great regularity, continued to perform the equatropical 
motions from September 1 3th, 1803^ the day we cleared the 
river of Canton, until October 13, when we entered Sin- 
x^pore strait, excepting a small degree of irregularity, 
which aflFected the mercury on the a^d of September, when 
it blew a gale on the coast of Isiompa. 

October 13th, 1803. On entering the strait of Sincapore, 
which is about three leagues and a half wide, the mercury 
in the barometers was then a. little obstructed, and did not 
perform the equatropical motions in the same quantity of 
rise and fall as when we were in the Chini sea. But on 
the following day, October 14th, when we had passed the 
narrow part of the strait, the mercury conformed to those 
motions with regularity until October 2 1st, when we arrived 
in the harbour of Prince of Wales's Island : then a great 
retardation took place in the equatropical motions; for, 
during, the time the ship remained in the harbour, from 
October fiOtfc to November 5th, 1803, the mercury inbarq- 
9ieters seemed only in a small degree subject to them, the 
difference between the high and low stations of the mercury 
being in general not more than half the Quantity that takes 
place in the open sea, or at a considerable distaiice from 
land. Where the ship lay at this time in the harbour, the 
land, on one side, was a full quarter of a mile distant, and 
. on the other side about a mile and a half. 

On November 5th, being clear of the harbour of Prince 
of Wales's Inland, the equatropical ihotiotis were instantly 
performed by the meroury in the usual quantity experienced 
at sea, which continued with uniformity until December 3d. 
On this apd tl^e following day the mercury fell considerably 
during our passage over the tails of the sands at the entrance 
of Hoogly rtyer m latitude 21** 06^ north ; and on Deceup- 
ber 5th, the day of tlie moon'-s last quarter, a gale of wind 
commenced frpm nprth -north-east, with much ligHtniiig 
and rain in the night. Pqring the latter part of this day 
the mercury began to rise, and Ihdre soon followed a change 
pf settled weather* When we were in the lower part of 

^ : . . ■ ' T^ ^^^ 
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tlie river the mercury appeared to conform in a small de-t 
^ee to the equatropical motions ; but when well up the 
river, at Diamond harbour, the mercury inclined to be 
nearly stationary during the twenty-four hours, as has for- 
merly been observed to happen in Canton river, HBombay 
harbour, 8^c. 

On January 13th, 1804, after we had cleared the river 
Hoogly, the'mercury in the barometers began to perform 
its motions with uniformity, which continued during the 
passage to Bpmbay until our arrival there on February 12th. 
The barometers being then placed on shore, the mercury 
inclined to a stationary position, without evincing any pro- 
pensity towards the equatropical motions from the 12th to 
the 18th of February 1804, as has been noticed in the fore- 

foipg description to happen frequently on entering a har- 
our from sea. 

On February 1 8th, 1 804, the meteorological journal ceases^ 
at which time it comprises the observations of twenty -two 
months, having commenced April 6th, 1802, in Margate 
Jload. 

I have taken the liberty of sending you this abstract from 
the journal, to exhibit the apparent aifTereuce of the mer- 
cury in the barometer at sea, from what has been observed 
onshore, at those places mentioned in the preceding de- 
scription . As I have not seen any account mdicating the 
phaenomenon, I thought it might be interesting to you, or 
other gentlemen of the Royal Society, to forward this im- 
perfect abstt-act, the journal itself being too cumbersome to 
fend home at present. But as I am in expectation of return- 
ing to England by the ships from China next season, I hope 
I shall be enabled to present you with the meteorological 
llie^ts alluded to above. 

I am;, &c. 

J, HQR3BUROH. 

P*S. Since I wrote the foregoing abstract I have re- 
ceived a letter from my friend Mr. Dalrymple, intimating 
that a copy of the meteorological journal itself would be 
iwceptable ; which has induced me to transmit to him th^ 
original sheets, with a requept to deliver them to you. I 
regret that I could net find leisure time to make out a fair 
i5opy to have sent to you, in place of the original sheets in 
their rough state, 

. . Bombay, 
|qp^l,l[804, 
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LVI. An experimenial Inquiry into the NaUire of Gravelly 
and Calculous Qmcretums in the Human Subject j and 
the Effects of Alkaline and Acid Substances on iheniy 
in and out of the Body. By Thomas Eoan^ M.D. 

{Ccmtinued from p. 212.] 

X HES£ fiicts being j^rett^ well established and acknow* 
ledged^ it is time to inquire how for we may account for 
them ; aad whe:ther expenments, instituted out of the bod^r, 
may not throw some light on this subject. Dr. Saunders, 
in a letter to Dr. Perciyal^ (Percival's Essays, Medical and 
Experimental, vol. iii.) on the subject of carbonic acid as 
a solvent of calculous concretions, observes, *^ If a more 
powerful and active solvent than any hitherto known shall 
be discovered, it is highly probable that such a discovery 
can only be made by a rational and chemical inquiry into the 
powers of different bodies of combining with the contents 
pf the urine, and preserving them in a nuid state out of the 
body." Now, on the other hand, we may presume, that 
whatever substances, cause a separation or precipitation of 
uric acid, in an aggregate state, from healt|iy urine, will 
give rise to .thesie discwders. For we are not to forget that 
:the uric acid, which forms so large a proportion of calcu- 
lous concretions, and the entire of the gravelly, is a natural 
secretion from the blood, performed by the functions bf the 
kidneys, and excreted by the urine, and can only be pre- 

i'udicial by a previous morbid separation from it within the 
)ody. With this necessary view of th^ subject before us, 
(for which w^ are, as already observed, indebted to Boer- 
haave,) I resolved to try, 1st, What, might be the effects of 
acids of different kinds on healthy urine, as to their influence 
>n causing this sam.e previous precipitation ; and, Sdly, that 
of alkaline substances in preventing it. And here it must 
be observed, that to draw any satisfactory conclusions from 
experiments made with these substances out of the body, 
we must suppose the)^ reach the kidneys and blend with 
the urine, still possessing their relative distinctive proper- 
ties; and that this takes place, we have every reason to 
presume. Doctors Percival and Saunders, Mr. Bewley, 
and others, have ascertained the presence of carbonic acid, 
in, an uncombined state, in the urine of those who drank 
the mephitic water for some days : an acid certainly foreign 
to its recent healthy state; for, after repeated trials, by 
fieating it to nearly ebullition in one of Pri«stlev's air hot- 

T4 ' ties. 
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ties, I never could procure the separation or transition of a 
single bubble of caibqnic acid into, t jar of lime water. 
And. if this weak acid reaches the kidney^ undecomposed 
or unconibined, we shall have less difficwlty in belie^ng the 
more powerful ones may do so. That the tartarous acid in 
the combination of the acidulous tartarite of potash exerts 
powerful effects on the functions of the kidneys, is y^eH 
known ; and that the urine is at the same time rendered 
more aoid, i have repeatedly ascertained by the usual tests. 
We Boay say the same of the other vegetable acids, which 
jti4nife»t also diuretic powers, awd increase the natural 
acidity of the urine. Linnaeus, ip his second volume of 
the Amoenitates AcademkcEj De Genesi Caladiy already 
^oted, mentions his having made the following experi- 
vaent to this purpose. He says : ** Hiscc diebus ipse ex- 
]ienQ^ntum insiitui cum urina; haec communitcr a solu* 
tione lacmus parum admodum rufescit; at si libram unam 
vcl alteram vini Rhenani, vel alterius vini acidi hauserim, 
poet horam unam vel plures, valde rubra et rutilans evadrt 
urina, ab affusa solutionc lacmus; certo indicio, apiduiri. 
vini totum corpus permeasse, et urinam infecisse/* Nor 
fihould we wotider that these energetic substances should 
j>as3 unaltered to the kidneys, when we find so many mild 
vegetable matters do so. I will not mention the commu- 
nication of so volatile a principle as odour, but will mor^ 
particularly dwell on that of colour. Rhubarb, turmeric^ 
madder, and many other substances, so completely impart 
their colour to urine, that they would appear to be very 
^ittle altered^. Nay, the juice of the beta vulgaris, a mill!. 
/ esculent of the pentandrous class, so deeply reddens it as 
to cause it to be mistaken for bloody urine, of which 4 
late instance has occurred in my practice. 

As to alkaline substances, it has been at all times known 
that they communicate their properties to this excremen- 
titious liquor. A perseverance in the use of the aqua kali 
puri of the shops for a few days, even in small doses, con- 
verts its acescent into the alkaline state ; and we have every 
reason to suppose that ihe same takes place with the car- 
bonates, which arc taken in iso much larger quantities. 
This seems confirmed by experiments made in London and 
Paris; and the alkalescent impregnation of the ilrine was 
ascertained by the formation and precipitation of the acidu- 
lous tartarite* of potash upon the addition of the tartarous 
acid. Yet, from a good deal of experience in these matters, 
I may aver, that as to the carbonate's the dose must be con-» 
siderable, (which was the case in London,) and continued 

, for 
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for some time, having frequently giren two fcruples of de- 
siccated goda (containing, according to Mr. Kirwan, 33*94 
grains^) in the twenty-foar hourt;, for some days together, 
without any (diminution of the usual acidity of this hquor. 
For the information of such of my readers as may not 
be of the medical f>rofes»ion, I must here observe, that phy- 
sicians distinguish two kinds of urine: the one rendered 
immediately after meals, and much dilution, before the 
process of digestion, or stale of sleep, can take place ; al- 
ways more or less limpid^ being comparatively less charged 
with the natural component parts of urine, (the ur^e, 
or extractive colouring matter, in particular,) and called 
urina potvSj to distinguish it from the urina sanguinis^ ren- 
dered many hours after meals and sleep, the taking no more 
than a necessary quantity of liquids, and containing thfc 
listial proportion of saline aud other ingredients ; more espe- 
4cia]ly the uree, to which it owes its natural citrine colour. 

This last, therefore, was that employed in the following 
experiments, if not otherwise specified \ with the chemics^ 
history of wHich I must suppose gentlemen of the profes- 
sion now tolerably well acquainted, being so fully and ac- 
curately detailed in the tenth volum? of the Connoisscmces 
Cbimiques. 

Having, in the preceding pages, insisted so much on the 
acids and acescent drinks as occasional causes of these com- 
plaints, the first object seemed to be, to ascertain whether 
the urine of those most subject to them, or actually labour- 
ing under them, was more relatively acid. We have al- 
ready seen, from a register of these patients, kept for forty 
{'ears in the hospital of Luneville, 4hat the early period of 
ife, from two to six years of age inclusive, is most liable 
to calculous affections. Now, the urine of healthy chil- 
dren is always found more acid than that of adults, ge- 
nerally in the proportion of two to one. Whilst several 
drops of the latter are requisite to redden a given quantity 
of infusion of litmus, a single drop of the former turns it 
to a clear red. Paper stained with an infiision of turmeric, 
and reddened by an alkali, was immediately restored to its 
ieolour by a single immersion in the urine of children ; an 
effect which required some lime in that of adults. And 
that this shpuld be the case we shall not be so much sur- 
prised at, when we consider the nature of their diet ; and 
that, in addition to the phosphoric and uric, their urine 
contains the benzoic acid in considerable quantity, the pro- 
portion of w:bich is found afterwards progressively to di''- 
tninisb with |heir advancement in life, 

1 The 
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The constant opportunity! have of attending to those 
subjects^ enables me to say^ that the urine of gravelly pa- 
tients, when fresh rendered, nay, after standing many hours, 
in a temperature of sixty degrees, is relatively more acid 
than the nealthy, sometimes as much so as the gouty ; and 
frequently contmues so, even after depositing its gravelly 
matter. An exception to this, however, sometimes occurs 
in gouty habits ; their urine depositing copiously this acid, 
substance, and yet manifesting no increased, but sometimes 
rather decreased, acescency ; for with them a considerable 
diminution of the quantity of the usually excreted super- 
acidulated phosphoric salt often takes place, as shall be 
fully explained upon another occasion. 

Having premised these observations, it is now^ time to 
consider what effects acid substances are productive of, 
when mixed, out of the body, with this very complicated 
liquor* And here, to prevent repetition, 1 will observe, 
that that generally used was rendered fresh in the morning, 
in the quantity of from three to four ounces, (unless other- 
wise specified,) being that most easily retained at on^ time 
in the bladder. The quantity of acid extren>ely small, for 
obvious reasons, and seldom increasing its acescent pro^ 
perties (as ascertained by the usual tests) beyontl what fre^ 
quently occurs in the urine of those who use acescent drinks, 
or are afflicted with gout or gravel, A standard quantity 
was always laid by tor comparison ; and the temperature 
from sixty to seventy- five degrees, being in autumn 1799. 
And to begin with the vegetatble acids :-— 

Experiment I. 

To four ounces of the urin€ of an adult wais added one 
drachm of common acetous acid, which, like every other 
acid, caused no immediate cbapge in it; but in a very short 
time, and before it cooled down to the temperature of the 
atmosphere, some extremely minute shining spiculae, ob^ 
servable only by a lens, were seen floating in it ; thest gra^ 
dually increased in number and si^e, began to reflect the 
light, and, from being perfectly transparent, soon becamp 
coloured, lo settle upon the usual cloud, or nubecula, 
which now began to form, adhere to the sides of the glass, 
and partly fall to the bottom in the shape of small bright 
red crystals. In the standard, after twelve hours, nothmg 
more observable than the usual nulecula ; nor was there any 
sign of crystallization, or separation of uric acid, even after 
twenty-four. , 

' • ' J^xperimen't 
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Experiment II. 

To the same quantity of adult urine were added one 
dracbm and half of acetous acid^ which caused a more 
copious separation and crystallization of this substance 
with the foregoing appearances. None observable in th^ 
standard after twenty-four hours. 

Experiment III. 

. To four ounces of urine of a healthy child^ who never 
was observed to pass eravel, and of tne usual degree of 
acidity^ was added one drachm of acetous acid, whicli sooa 
caused an evident and copious separation of crystallized 
uric acid. The crystals were, however, not quite so co- 
loured ; the urine of children not being so much impreg« 
nated with the ur^e, or colouring matter. No such appear- 
ance in the standard after twelve hours or more. 

Experiment IV* 

To four ounces of adult urine, rendered very soon after 
a tea breakfast, and nearly in a state of urina potus, was 
added one drachm of acetous acid. After three hours, i^ 
cryjitallization of minute sandy particles took place. None 
\xi the standard, even after three days. 

Experiment V. 

Thirty drops only, of acetous acid, were added to four 
ounces of the urine of a gouty patient set. sixty, and Vho 
sometimes felt some slight gravelly tendency. A very co- . 
pious precipitation of this matter quickly took place. Some 
observable m the standard, also, the next day. 

Experiment VI. 

To three ounces of healthy adult urine Were added a few 
drops only of citric acid. A distinct crystallization, but 
extremely minute, took place. No appearance of any in 
the standard after many hours. The experiment was re-^ 
peated with one drachm of filtered* citric acid; which only 
hastened the separation and increased the quantity of crys- 
talline matter. 

Finding, by these experiments, and nufnberless others, 
with a detail of which it would be unnecessary to take up 
the time of the academy, that the acetous and citric acids, 
blended with the urine, separated its uric acid in acr>'stallized 
state, 1 4ho!ight it might be interesting to investigate what 
the effect of tf e tartarous acid might be, being that which, 
in an uncombincd and partly combined state o£acidule,.as 

in 
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m the acidulous tartarite of potash, chiefly prevails in iht 
wines and beverage of those countries most subject to these 
compUints. 

Experiment VIL 

^. To four onncej^ of healthy adult orinc were added som« 
drops only of pure tartarou? acid. To the same quantity 
one drachm of acetous acid, which brought them nearly lo 
the same standard of acidity ; a circumstance always at- 
temUd to ii> the comparative trials with different acids. Iq 
fhat with the ts^rtarous acid the crystaU were not oivly larger 
iBod darker polourc^l, but exceeded in quantity any thing 
before observed. In that with the acetous acid, a muc^ 
fmalier proportion of minute crystals took place. 

Experiment VIII. 

Tr^ four ounces of urine were added two 4rachiAi& of ^ 
filtered solution of acidulous tartarite of potash of the tem- 
perature 55 degrees. The usual separation and crystalliza- 
tiow took pl^ce in large proportion : tlie crystals, however, 
XDttch smaller, and less coloured, than those with the unr 
combined tartarous acid. The two last experimf:nt9, frc:? 
tjuewtly fepeat^d, presented the same results. 

Expermcnt IX. 

The result of this 4bove experiments having le^ to some 
,doubt as to the good effect^ of the carbpnic acid gasy so 
mueh, at one time, recommended by doctors Percival and 
Saunders, previous to its more modern a(kaline combina- 
tion in our mephitic as well as super -a^rat^d sodf^ waters : 

Into the middle part of Nooth's apparatus werf? intro-? 
duced four pounds of fresh rendered healthy prine, and ejf i 
posed to a stream of carbonic acid gas. After a few hours 
ft copious and beautiful precipitation of uric crystals took 
place, (notwithstanding the constant agitation from the 
tranflmission of the gaseous bubbles,) br^er than any I 
before observed, that from ^he tartarous acid excepted. h\ 
a standard quantity, no distinct, crystallization, even after 
two days. A repetition of the sauie experiment afforded 
similar results. 

^ EtXpertjnent X, 

Finding the carbonic acid gas productive of similar ef^ 
fects with the other acids hitherto examined, it was natural 
to inquire how i'ar its combination with the portion of a}- 
l^aline matter contained in our mephitic and soda waters, 
so highly surcharged with it, may preveut^^ separation of 
this uric acid. 

Half 
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Half an ounce only of the common soda water of the 
shops, prepared by Mr. Kinsley, was added to four ounces 
of heafthy urine. A simihtr quantity was imprecated wil& 
carbonic acid gas. In the former, after forty-eight hours^ 
or more, no more than the usual nubecula ; nor ctnxld a 
tsingle crystal be discovered even by a magnifier* In the 
latter, an early, copious, and beautiful crystallizattoti. On 
the result of this experiment, frequently repeated, with 
various proportions of the mephitic alkahne water, I shall 
aitirwards have occasion to make some remarics. 

Though the mineral acids, in an unconibined state, entet 
not into the matter of our diet, and are no longer coosiV 
dered as lithontriptics, since tbe notion of the earthy natufe 
of these concretions has been abandoned ; yet, as they ai« 
sometimes prescribed with other indications, I thought 6t 
to extend my researches, though in a summary way, to 
them also. 

' Experiment XI. 

To sixteen ounces of urine were added eight drops of very 
dilute sulphuric acid. To a similar quantity, two scrupies 
of citric acid, to bring them to nearly the same standard of 
acidity. After a very short interval, in that with citric acid, 
the usual appearances of transparent floating moleculae re- 
iflccting light, and gradually becoming larger, were pb- 
served, and began to adhere to the glass ; whilst in th^ 
other, after five hours, no such appearances took placel 
Yet, after forty-eight, here also a precipitation, took plac^ 
of smaller crysiali, and less in quantity ; for, being col- 
lected on a filter, and carefully drred, they weighed ovAf 
two grains, whilst the former amounted to three. And 
tills is nearly the largest piX3 portion 1 ever found the jJjove 
quantity of healthy urine to contain. 

Experiment XII. 

As thei nitrpus acid is one of the most active solvents 
of this matter, out of the body, I was curious to ascertain, 
whether, in the very dilute state in which it must reach the 
kidneys and bladder, (where its action must have been faci- 
litatea by the actual state of solution of this substance,) it 
would manifest its powers in preventing its separation. 
; To three ounces of urine, rendered a few hours after 
breakfast, and, of course, scarcely acid, were added five 
drops of weak nitrous acid, which did not seem to add 
very materially to its acescent properties. 

To a similar quantity were added four scruples of acetoui 

afeid 
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zcii. In less than an hour the former deposited a dlstinrf 
quantity of gravelly matter in considerable proportion. This^ 
perhaps, we should not be surprised at, when we consider 
how tne action of this acid in that fluid may be determined 
by superior affinity. In the latter the separation did not 
take place for a considerable time after. We see, then, that 
the nitrous acid speedily and powerfully precipitates this 
a&id substance. 

Experiment XI I L 

" To si jc minces of urine, showing a strong acescent ^a- 
Bty, were added only three drops of strong marine acid. 
A cloudiness and transparent granular precipitation took 
place, followed by the formation of extremely minute gra- 
velly concretions, -which, eren after two days standing, did 
not assume so red a tinge as that with r^etable acids^ This 
may probably depend upon some action of this acid upon 
the uree, or colouring matter ; but as to the smallness of 
the crystals, that evidenity depends upon the more speedy 
precipitation, throwing them down before they can assume 
their natural size, and leaving but a shade of difference be* 
tween the Crystalline and pulverulent deposits. 

Expciiment XIV. 

From the above, then, we are satisfied that the vegetable 
^nd mineral acids cause a premature separation and crystal- 
lization of the lithlc contents of recent healthy urine; but 
it may be observed that this only takes place under circum- 
stances not at all applicable to the living system, viz. a 
much inferior temperature, and, in some instances, a con- 
tact with the atmospheric air ; two powerful promoting 
causes of crystallization in .general, but more especially of 
the less soluble salts. To determine, therefore, this most 
essential point: 

To six ounces of cold but recent urine (in a well closed 
phial) were added five drops of very dilute nitrous acid, 
which were placed on a /sand bath: temperature varying 
from 80 to about 100 degrees at most. The same quantity, 
with similar precautions, but without addition, was laid 
aside in the laboratory as a standard : temperature 56 de- 
grees. After a very short interval indeed, and almost as 
soon as the urine acquired the temperature of between 80 
and 90 degrees, small shining granular particles were ob- 
servable with a magnifier, began gradually to settle upon a 
broken kind of nubecula or rather nubeculae, and to acquire 
colour and size, though carried up and down the liquor, 
w \iich was in constant agitation. This experiment again 

twice 



Digitized by VjOOQIC 



On Gravelly and Calculous Concreiioni. 309- 

twice latterly repeated, and always with the same result, 
(care being taken to keep the temperature, as nearly as pos- 
sible, for a few hours, between 90 and 10© degrees,) af- 

• forded one of the most pleasing objects imaginable, viz. 
the formation of this crystalline matter, under all the dis- 
advantages of elevated temperature and constant agitation^ 
from (I may almost say) their primordial nK>lecuIse to the 
accomplishment of their fiill size. And here, indeed, they 
are most beautifol, and not to be distinguished from those 
spontaneously deposited. 

The whole experiment strikes us strongly with a sem- 
blance of what probably passes, under similar circum- 
stances, in nature; and reminds us of the danger attendant 
upon acid impregnations, more particularly at bed-<time, 
when the urine, by many hours retention and quiet, has 
ample time to deposit its uric ac^d contents in the bladder. 
From it also we learn, that the temperature of the human 
body, in place of retarding or preventing (as might be ex- 
pected ii priori) these pernicious effects, rather promotes 
them, and that to a considerable degree. 

But whilst we endeavoured to establish this point, from 

Practical observation as well as experiitfenl, we seem to 
ave entirely forgot that the urine itself is an acid liquor, 
and that therefore, if acids were so prejudicial, it is not pro- 
bable that the provident wisdom of nature would commit 
the discharge of this necessary excretion to a fluid, which^ 
bv prematurely separating it within ihc body, would com- 
pletely defeat the object of her humane attention. And 
would she not, in the infinity of her resources, dispose of 
it by some less objectionable emunctory ? 

1 would, in the first place, observe, that though healthy 

• urine manifests the properties of an acid liquor, it is in the 
very smallest possible degree; so much so, that though 
mentioned long since by Moraung, Coldevillars, and other 
surgeons, yet it was not, either- chemically or niedically, 
acknowledged to be so, until the lime of Scheele, who 
finally established this point, as well as the nature of the 
prevailing acid. And, secondly, that nothing can be moce 
erroneous than the opinion, wriich so long prevailed, that 
the phosphoric acid existed in it in a naked or uncombined 
state. It is now well established that it is only in that of 
a weak acidule, or acidulous phosphate of lime, very little 
short, indeed, of the point of saturation; and hence the 
weakness of its action as an add liquor : for were it not for 
litmus, and some of the more delicate of the vegetable 
blues, we should have been, even to this day, ignorant of 

2 ' this 
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this property ; so very feeble,' indeed, that it will often not 
affect an infusion of red cabbs^, whilst it turns with lit- 
inu3> and sometimes, l)ut feebly, with this most delicate of 
all acid te$t9- A single drop of phosphoric acid was added 
to one ounce of distilled water. Of this weak acid impreg- 
nation, one drop was sufficient to turn the infusion of litmus 
of as clear a red as the mineral acids do ; ix^hilst seven of 
urine manifested but very weak eiFects of acidity, and re- 

3 aired some time to show any. . If the urine, therefore, 
oes not exceed its natural standard of aciiifety, we have; no- 
thii^ to apprehend. And here, mdeed, we must again^ ad- 
mire th« wonderful wisdom of Providence. The occasion 
(inay I be allowed to say so, and that, too, before so com- 
petent an assembly?) required some chemical discrimfiRa- 
tjion. It was necessary to carefully provide for the expul- 
sion of the recrementitious part of the osseous fabric, wnich 
is very considerable, out of the system ; but as this srft ia 
insoluble in an aqueous vehicle, such as the urine, nothing 
XAort; would be necessary to obviate this difficulty than a 
certain degree of super-saturation, or state of acidule, which 
\p^ould more effectually provide for its M)lubility and its eli- 
minf^lion. But by going thus &r, whilst it attended to one 
^xeretion only, it would have entirely forsaken its charge 
of another, committed also to this fluid ; and by this degree 
of super-saturation, precipitate, retain in the system the 
\^x\q 4cid, and occasion as frequent an occurrence of gra- 
velly and calculous complaints, amongst mankind in gene- 
i<al, ^s now occurs among the gouty. It therefore prudently 
formed that degree only of acidulous phosphate of iime, 
which, though insoluble out of the body, was sufficiently 
soluble when assisted by its temperature^ Nay, even for 
wise purposes, it has given a degree of latitude to this tem- 
perature, which, though narrow and confined indeed, is 
sufficient for its purposes; but where it precisely terminates 
I am not at present prepared to say, though so easily de- 
termined. 

^ Let us now, for a moment, consider how far any morbid 
deviation from this healthy standard (which sometimes 
happens) may throw light on this subject. The most con- 
siderable, that I am acauainted with, occurs in the instance 
of gouty urine render^a towards the decline of the patoK- 
ysin. A single drop of this, though in a turbid state, af- 
fects the vegetable blues with an enei^ equal, or perhaps 
superior, to that of the strongest acetous acid ; and requires 
a very considerable increased proportion of lime water to 
deconapose it, for obvious reasons. This we find always- 
, ' depositing^ 
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tteposictng, sometimes from the bladder itself, but gene- 
tally before it has entirely parted with its natural tempera^ 
turc, a very large proportion of a reddish brickdust-like 
^fediment (a welcon>e harbinger to gouty patients), gradu- 
ally decliningy and keeping pace with the alleviation of 
^symptoms, and the progressive return of the urine to its 
t^atoral degree of acidity. This sediment, Scheele, Berg- 
tnan, and Fourcroy, consider of the uric acid kind : and so 
k {bat in part only) undoubtedly is, being in a smaller pro- 
portion than they were aware of. For, considering that the 
-enormous quantity, rendered in a few days, was incoaipati- 
"We with the known minute proportion of this acid matter 
in n-irine-, I was detennined to make the following experi- 
ment : — To a considerable quantity of it, desiccated and 
*well edulcorated with distilled water, were added three 
ouHces of aweak alkaline lixivium ; which,after a few hours 
<ligestion, completely discoloured it, acquired a golden yel- 
Jlpw colour, a sweetish taste, and, on the addition of a few 
tlrops of dilute marine acid, precipitated a copious sediment 
of whitish^ minute, needle-shaped crystals, of a silky ap- 
f>earance. 

To this precipitate, well edulcorated, was added, by de- 
grees, about one ounce of weak nitrous acid, which acted 
on it with effervescence, and nearly took up the whole. 
This solution, being set to evaporate, began to redden the 
€ngerB, and other animal matters; no doubt, therefore, 
<louId subsKt as to its nature. To the remainder, which 
ceemcd very little diminished, and only deprived of colour, 
were added two ounces of dilute marine acid, which, after 
«oroe time in digestion, nearly dissolved the whole ; and 
Ending this acid solution precipitate with lime water, oxalate 
of amoioma, and fixed alkali, it must have been phosphate 
of Ikne. This fbrma, then, by far the largest proportion 
of the gouty sediment, which is coloured oy the precipi- 
tated one acid. Sttch also is the result of Crookshank's 
experiments; and so we should expect to find it, as I shall 
endeavour to point out, on a future occasion. 

Let us now consider how far these analytical results may 
be confirmed iu the synthetic way, having resolved that 
ejqperiipent, as far as- applicable, should form the basis of 
any opinions ofiered in this essay. The phosphoric, being 
the native acid^ prevalent in urine, it was interesting to de- 
tenqsine, whether, by the artificiaf super-addition of it, so 
as to bring this rfuid to the standard of the gouty, we might 
fiot produce efiects somewhat analogous to what occur 
there. 

VoLS3. No. ©2. •&». 1806. U Eighteen 
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- Eighteen ounces of urine were divided into three cq«al 
parts. To the first were added five drops of sulphuric acid ;. 
to the second, ten; and to the third, fifteen. In the first 
the magnifier very soon discovered minute floating mole^ 
^ culac, gradually assuming the crystalline form, &c. as so 
often before described. In the second, the same appear- 
ances, but more immediately and^copiously produced. But 
in the third, so considerable as to excite my astonishment. 
For here, besides the same extremely minute crystals which 
adhered to the entire sides of the phial, the bottom appeared 
covered with a mixture of crystalline and red pulverulent 
matter 5 the latter in great proportion, and probably pre- 
vented firom crystallization by its hasty deposition. Here, 
then, that increased proportion of palcareous phosphate and 
animal gelatinous matters, (which always takes place in 
gout, and could not be expected |iere,) would seem only 
wanting to form a sort of synthetic approximation to the 
gouty sediment. 

The unusual proportion of deposited uric acid in this 
jexperiment created some suspicion that the phosphoric acid 
might, by a combination with some of the principles of 
this very compound fluid, give rise to some artificial forma- 
tion of it on this occasion. 

To the filtered liquor, therefore, of No. 3, were agaiKi 
superadded five drops, ..which in twenty-four hours caused 
a further separation of a very few crystals only. It was 
filtered a third time, and eight drops more added; but 
without the smallest appearance of a single crystal after 
four days. The additional acid, then, only more effectually 
and speedily determined the separation ot the quantity na- 
turally contained in urine 5 its more divided pulverulent ap- 
pearance adding considerably to its volume. 

It now only remained to demonstrate the identity of these 
various precipitates with the naturally deposited matter of 
gravel. For, thdugh it could not be well mistaken for any 
other saline composition in urine ; yet, as external charac- 
ters are, even in the hands of a Rome de Lisle, or an abbe 
Haiiy, fallacious, the following, and concluding one, on 
the subject of acids was instituted. 

ExperimeJit XV. 

To two drachms of this artificial gravelly matter was gra- 
dually added one ounce of nitrous acid, which acted on it 
with effervescence, and dissolved the whole, with the ex- 
ception of some small, floating, succulent, animal particles, 
so well described by Bergman. 

The 
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Tlie evaporated solution reddened the skin, and, rfter 
some time, deposited crystals of oxalic acid | as happens 
in all concentrated nitrous solutions of calculi of thW uric 
acid kind. To another small quantity was added some 
pure alkaline lixivium, which very soon took it up, became 
coloured, sweetish, and deposited the usual silky crystal- 
line sediment upon the addition of acetous acid. No cloubt, , 
therefore, could remain, as to its identity with that natu- 
rally deposited. .^ 

And here, though irrelevant to my present object/ and 
merely with a view to excite the attention of the faculty, 
may I be permitted to ask, how it happens, that in the 
very worst kinds of typhus fever there is very little dimi- 
nution of the secretion or excretion of the acidulous phos- 
phate of lime ? as appears by the acidity of the urine, lime 
water, and the quantum of precipitate afforded by the oxalic 
acid ; whilst a very considerable one of the uric acid takes - 
plac^, and continues so until nearly the termination of the 
disease, when it begins gradually again to manifest itself; 
first, by the usual tests only, but presently, upon the crisis 
taking place, in such (}uantity as to become insoluble ; and 
therefore quickly precipitates (with some additional mixture 
of calcareous phosphate and animal mucilaginous matter) 
under the form of our critical sediment or deposit? or) are 
we not here again to admire the wise oeconomy of the Au- 
thor of nature, which, by keeping up the considerable and 
necessary bony excretion of the system, prevents the dan- 
gerous accumulation-of it which must ensue from its re- 
tention during the long protracted period of many fevers I 
I might here offer some conjectures in explanation, but 
will reserve them for another place. 

Having already trespassed so much upon the indulgence 
of the academy, I shall here content myself with briefly 
staling, that, from the above experiments and observations, 
we may presume to say acids of every kind are prejudicial, 
and give rise to the formation of gravelly and calculous af- 
fections, by causing a separation and crystallization of the 
lithic acid contents of the urme within the body ; not pre- 
jtending, however, to deny the existence of other causes in- 
herent in the system itself, occasionally productive of si- 
milar effects, as has been already observed. 

I shall now proceed to the second part of this inquiry; 
namely, how far, or in what manner, alkjiline mattert are 
conducive to the alleviation of these complaints. 

[To be continued,] 

, U 2 LVIT. Letter 
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LVh. Letter frwii John Pollock, Esq. of Motintains^ 
towriy Navan, to the Reverend Dr. Lyster, respeojting n 
Surgical Operation performed on a Heifer*. 

_. DEAR $1R^ 

jLERHAps the following communication may be thought 
worth promulgating by the society. 

I have bred some very fine heifens of the long-horned 
Leicesterfebire breed. One of them lately was seized with 
SL complaint in the throat, attended wiui a difficulty of 
breathing, and an apparent difficulty in swallowing ; both 
which s\inptoms increased, notwitnstanding the applica- 
tions ana exertions of all the experienced herds and people 
near me who had the reputation of skill in curing those 
disorders to which cows are liable : in a few days the heifer 
refused to take any food, and, being considered as incura^ 
ble, she was killed. I had her throat opened, and found 
that an excrescence of flesh, or polypus, had grown some- 
what below the root of the tongue, to the size and nearly 
of the shape of a kidney, save that it had plainly a neck or 
rpot from which it grew, and that this polypus had nearly 
covered both the throat and windpipe of the animal; 
and further, that the excrescence was in a general state of 
putrefaction, I lamented a good deal the loss of the heifer j 
Dut in a few days after I was much concerned to observe 
that another of my stock, of the same breed and age, (now 
rising four years old,) discovered exactly the same sym- 
ptom^ and progressively grew worse, being scarcely able 
tQ breathe, and refusing aU kind of food. I had heard of 
a surgical operation in cutting out a polypus from the hu* 
HiMJ node : I at length determined to try the experiment 
on my heifer : for that purpose I threw the anitnal down 
by ropes ; and having tied her legs, and got sufficient as- 
sistance to keep down her head, I opened, under the inser- 
tion of the jaw-bone, a passage by the side of the wind- 
pipe completely into her throat (taking great care to avoid 
the great veins and arteries in the side of the neck) suffi- 
ciently large to admit a man's hand. I then n^ade my 
steward put bin band into the wound and take hold of the 
polypus, and pull it with some force out of the wound, so 
ihoit the neck of it was visible. I then cut off the polypus, 
sewed up the wbund, leaving however a seton in.it, and 
untied the h^r : for the remainder of the day sbe refused 

* From TrnruacUons oftheDubUn^Society^ vol iu. 
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both food and drink : the next morning I had her tinned 
for a few hours to grass^ which she began to eat ; and from 
the inclination of her head and neck whilst eating, a most 
considerable discharge of suppurated matter came from her 
nostrils. She, however, daily recovered : the suppuration 
from her nostrils soon disappeared ; but the discharge from 
the wound in the neck conunued in a considerable degree, 
by reason of the seton I had put into it, and which I further 
encouraged by the applibation of warm stupings twice a day* 
The animal, in the course of one week from the time of the 
operation^ recovered perfectly, and is now as well as eve? 
she was. I am, dear sir. 

Your most obedient servant, 

John Pollock. 
Rev0 Dr. Lyster^ &c. &c. 



LVIII, Description of Mr. David Chables's Machine 
for laying Tuond level. By Lieutenant- Colonel Hardy *. 

JivERY new invention that lessens the expense of manual 
labour must become an object to your society ; I therefore 
beg leave to inclose the plan of an instrument for levelling 
grpund, used by me this last season. Its application i$ 
aimple^ and its success so evident, that two neighbouring 
farn^ers borrowed it, and used it in the same manner. 

Should the society consider it worth adopting, and that 
the sketch accompanying this letter is not sufficiently clear, 
J shall with great pleasure send a model to their repository. 
I have the honour to be 

Your most obedient sen'ant, 
Westmead Lanehorne, Cannar- JOSEPH H A RDV. 

thehshire, Jan. 5, 1803. 

Mr. Charles Taylor: 

This simple machine, which is the invention of my 
steward, and of which I have seen nothing similar, ap- 
pears to me necessary, even in the most fertile parts of 
England, where the new system of drill husbandry has 
been introduced, or even where there is any attention, to 

* * From Transactions of the Society of ArtSy &c. vti\. xxi. The silver medal 
of the society was voted to Mi*. Charles for this invention ; and the thanks 
of the sckriety were given to lieutenant-colonel Hardy for his comniunicaf 
li«n, and for a mo4el of the machine. 

\J 3 the 
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the waste of time, or to the ease of cattle in the act of 
ploughing, in order to get rid of crooked or unequal ridcei 
without either a summer fallow by cross ploughing, or else 
by frequent repetitions of ploughing in the wmtet and 
spring, which the humidity of our climate will not allow 
in every kind of soil. 

I reauced fourteen acres of land last spring to a perfect 
level, where the crowns of the ridges were above two feet 
higher than the furrows, and where they were crooked and 
of unequal breadths. Six acres of this is now under tur- 
nips, a crop that gives sufficient time to ameliorate the 
under stfataof soil that had perhaps never before been ex- 
posed to the influence of the sun and air; and by the adop- 
tion of the Northumberland mode of sowing that root on 
4iunged drills^ it is almost immaterial where the upper stra^^ 
tum is, provided the seed vegetates, as it soon strikes into 
the manure; and rapidly flourishes. 

My chief success, however, has been upon a field of 
eight acre«, which lay in the unprofitable state already dc 
scribed. This land, which is a deep clay, and which had 
produced a crop of wheat from an old lay sod the forqier 
year without any manure, was winter ploughed, and lay in 
that state until the leveller was introduced the first dry 
weather in April. It was preceded by two Ijorse ploughs, 
taking perhaps a square of an acre^ at once : these loosened 
the soil the depth of a common furrow, and twice the breadth 
across the ridges. The leveller followed, drawn by two 
oxen and two horses, with a man at each handle, to press 
it down where the height is to be removed, and to lift up 
the body by the handles where it is to be discharged. Thus 
jbur men, one driver, and eight head of cattle, will more 
effectually level from half an acre to three roods in one day, 
according as the earth is light or heavy", than sixty or eighty 
men would accomplish with barrows and shovels, &c., 
even with the assistance of a plough. In sandy ground^ 
where the depth of one furrow will bring all to a level, as 
much will of course be done in one day as two ploughs 
can cover; but my ground required to be gone over several 
times. After this field was levelled, the backs of the ridges, 
as they are termed, which were stripped of their vegetable 
inould, were ploughed up<> the furrows not requirmg it. 
They were also harrowed, and the field copiously manured 
with lime compost ; harrowed in, and broke into nine-feet 
ridges, perfectly straight, in order to introduce Duckit's 
^riij. It was sown under furrow, broad- cast, the last of it tiQt 
yntil the 13th of May, ai^d was cut dowp a reasonable crop 
3 tho 
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the 4th of September. I am now thrashing it^ and a sample 
shall be sent^ as well as a return of the eight acres^ if ne- 
cessary. 

The field now lies in |>roper form, well manured, 'with 
^c advantage of a fair crop from heavy tenacious ground, 
^^ithout losing a season, and in a year by no means fa- 
vourable. 

I am well aware there are many shallow soils where it 
may be hazardous to remove the enriched surface, and trust 
perhaps on^s-half of your land for a crop that had never be- 
fore been exposed to ihe atmosphere ; but where the soil is 
suficiently deep, or you have good under strata, and there 
is manure at hand to correct what is sour from want of ex- 
posure and tillage, it is evident from this experiment that 
no risk is run. 

To avoid the expense of a fallow, and to lay out ground in 
straight and even ridges, even where drill husbandry is not; 
practised, s^uld be objects to every rational farmer. But 
where the new system is intended to be adopted, it becomes 
indispeasably necessary. In laying down lawns, parks, 
fcc^, whe^e Jijirrows are an eyesore, or places inaccessible 
to wheel carriages from their declivitv, and from which 
earth is to be removed, it 'will be fonna equally useful. 

Should the society consider the inventor, David Charles, 
worthy of any remuneration, honorary or otherwise, it will 
be gratefully acknowledged by 

Your obedient servant, 

Westmead, JOBEPH HarDV. 

Jan. 1, 1B03. 

Mr. Charles Taylor. 

Description of the Machine^ 

Fig. 1 . (Plate IX.) A, part of the pole to which the oxen 
or horses which draw the machine are fastened, and whicli 
is attached to the machine by a pin at B^ 

CC, The two wheels, shod with iron, which ran upon 
the axle D. 

EE, The upper frame- work of the machine, extendini 
from the axle to the extremity of the handles FF, ani 
secured firmly by the cross pieces. y . 

GG, The curved iron sliders of th^ machine, which 
may be raised or depr^sed a little by means of the pins HH, 
>^hich pass through holes in the wood-work, and also in 
the iron sliders ; these sliders form one piece with the back 
iron scraper i, in the manner more frilly explained in fiff. ^. 

K, The wooden back of the machine, which should be 
tr 4 made 
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made gtrong, to resist the weight of the earth when coP 
lected therein. The iron scraper should be fkmly secured 
to this by screws and iron-work. 

L L, The wooden sides of the machine firmly c<Jnnected 
with the back and frame- work, in order to assist in col- 
lecting the earth to be removed. 

M, A strong cross piece into which the ribs which sup- 
port the back are well mortised. 
' Fig. 2. K, The interior part of the Hack of the machine. 

I, The iron scraper^ sharp at the bottom^ and firmly 
•screwed to the back of the machine. 

JSG, Parts of the side irons or slidersj showing the mode 
in which they are united with the scraper I. 

M, The cross piece above described. 



LIX. Ot^ the Utility of Public Dispensaries in general; 
accompanied with a Report of the Cases in the Ftmbttrtj 
and City Dispensaries for the last three Months of the 
Year 1805. Comviunicated by John Taunton, Esq. 
Surgeon to the City and Finsbury Dispensaries^ and 
Lecturer on Anatomy , Surgery , &c. 

To Mr. Tilloch. 

TSIR, 
HERB is surely no instituticin more beneficial or impor- 
tant than that which has^ for its object the alleviation or 
cure of disease, Such institutions are the strong-hold^ of 
the diseased poor. It is there they seek rehef from all their 
maladies. It is in the arrangemetits of dispensaries that 
their circumstances are peculiarly considered. 

To these institutions the poor of every denomination have 
a ready access, and their benefits are extended to every spe- 
cies and dfegree of disease. 

Are their ailments slight or trivial ? In the dispensary 
they fiftd advice and medicine, while their families are not 
deprived of the earnings of their industry. Are they laid 
on beds of sickness, or confined by local disease or acci^ 
dental injury ? There are they visited : tlie dispensary ex- 
tends its benefits to their haoitations. What plan more 
philanthropic, or more wisely ordered I It is adapted to 
the circumstances of every malady : it enters into the bosom 
of every family : it restores the diseased to health, while 
they enjoy the kind and affectionate offices of the health- 
ful; it extends the benign influence of the healing art to 
IP very needy and disea^ object, 
^ • But 
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' But these are not the only advantages attending such in- 
stitutions; they also present a wide field for observation 
and experience to the practitioner. Many cases of rare oc« 
eurrence come under his care, and he is enabled to collect 
many useful and important facts. 

Thus, while dispensaries extend their salutary influence 
to the diseased poor, they are subservient to the improve- 
ment of the healing art. 

Every communication respecting these institutions muRt 
be interesting. The manner in which they are supported ; 
the mode in which they are conducted ; the aggregate in 
which they remove or diminish human misery ; in which 
they cure or alleviate disease, and restore the objects of 
their care to their families, their friends, to the commu- 
nity, are all topics deeply interesting; and not less so are 
the histories of instructive cases, and the detail of im- 
portant £Eicts. It is proper that those who contribute to 
the support of these mstitutions should know the benefits 
derived from their philanthropy and munificence: it is 
proper that others. should know them, that they maybe 
mdiiced to follow their example. It is also proper that 
the history of every instructive case should be faithfully 
told. The addition of one real fact to the general stoca: 
of medical or surgical knowledge is a gem ot inc^UmabJe 
value. 

From these considerations I have resolved to publish the 
sui^cal reports of the City and Finsbury Dispensaries, in 
conducting which I ^hall observe the following plan : 

1st, I £all state the number of patients admitted under 
my care, in a given time, at each of these institutions. 

2dly, I shall state the general events under the heads of 
cured, relieved, &c. And, 

Sdly, I shall make a few general observations on some of 
the more important cases, avoiding, as much as possible, 
technical terms, or those of art, which could be umlerstood 
only by persons connected with medical science. 

Surgical Patients admitted into the Finslury Dispensary^ 
St. John's Square, from tlie 1st of October to the 3ist 
of December, I96. 

Cured - - - 111 

Relieved - - - 2 

Irrqulajr - - . 1 

Dead - ^ ^ - « 

Under cure December 3ist - BO 

Thirty. 
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Thirty-one have been home patients, and there have been 
seven operations; viz. one for an abscess in the tonsa] gland^ 
one for a dislocation of the infra maxilla (or lower jaw), 
one for an abscess in the thich, one for paracentesis (or tap* 
ping for the dropsy), one for a tumour on the forehead, 
and two for hernia (or rupture). 

Mrs. B., St. John's-street, Clerkenwell, had been sub-* 
ject to femoral hernia for several years, which only came 
down occasionally, was small, and never remained so long 
as to require surgical aid till the present attack ; " though 
the symptoms, as stated by herself, were violent pain m 
the abdomen and in the part itself, nausea and vonnting, 
the tumour receding dunng the debilitating effects of th^ 
rickness." 

On Sunday, November 10th, during a violent fit of 
coughing, the hernia came down, and could not be re- 
turned : the part became very painful, from which she 
suffered much during the night, as well as from the bidcup 
and almost constant sickness which succeeded. . On the 
nth, a medical practitioner was called vn^ whose attempt^ 
to reduce the hernia were unsuccessfril. He therefore or- 
dered etiemas, and gave some cathartic medicines combined^ 
with opium. The euemas were immediately returned with- 
out producing any effect ; and every thing was rejected by 
the stomach. In the afternoon the svmptoms had all in- 
creased ; the pain extended over the ix>re part ci the ab- 
domen, on which she could not bear the least pressure. 
A tobacco enema was then given, which produced syncope 
without any favourable change to the hernia. The opera- 
tion was then proposed ; to which she would by no means 
eonsent. 

On the ] Sth she obtained a letter for the Finsbury Dis- 
pensary, which was brought to me about four o'clock in the 
afternoon. On visiting her I made several fruitless attempts 
to reduce the hernia, which was small but extremely pam- 
ftil. On considering every circumstance, therefore, I con- 
cluded that the operation was the best mode of practice that 
^could be adopted* In this opinioii I was' jomed by Dr. 
Lidderdale, one of the physicians to the dispensary. But 
she still refiised her consent: and some pills were then or- 
dered, in which opium formed a principtu ingredient. These 
could not be retained on the stomach ; and the freculent 
matter which was now vomited became so distressing, to- 
gether with the pain, that she consented to have the opera- 
,tion performed } which was done at ten o'clock at night. 
The sac in which the hernia was situated was unusually 

thin. 
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thin, and did not contain any fluid; so that the greatest 
care was necessarv to avoid wounding the intestine, which 
was of a very dark colour. The pulsc^ which varied during 
the day prior to the operation from 120 to 130, small and 
thready^ was immediately reduced to 86, and was soft and 
re^lar. She took some gentle laxative medicines. 

Wov. 13th. Has been very easy during the night, but 
has not had any discharge from the bowels. I ordered 
an enema, and a gentle dose of Epsom salts ; which pro-r 
duced the desired effect : but she complained in the atter- 
noon of being low, and thirsty. Pulse 106. 

Nov. 14th. Has had a good night ; fever less ; pulse 95; 
but an extremely troublesome couch, for which some ex* 
pectorant medicines were prescribed. 

Nov. 15 th and 16th. Continues to recover. 

Nov. 17th. Dressed the wound, which had not com- 
pletely adhered. 

Nov. 1 9th. -Recovering fast ; appetite good ; walks about 
the chamber, from which she does not experience an^ in- 
convenience. From this time the medicines were contmued 
according to circumstances. She was now allowed animal 
food; the wound healed gradually; and she returned thanks, 
being perfectly cured, at the b^nninc: of December. 

I Jiave been inducol to give tne above particulars on ac« 
count of the very quick recovery of the patient from one of 
the most formidable and frequently fatal operations of sur- 
gery ; which I attribute principally to the time of operating, 
the delay of which 1 have no doubt has proved fatal to many, 
as the performance of an operation when the vital functions 
are nearly exhausted can ao little more than hurry on the 
fatal event. 



m 



SurgicaLPat tents admitted into the City Dispensary y froi 
the \st of October to the 3\st of December last, 204. 

Cured - - - 84 ' 

Believed - - . - 3 

Dead . ^ - 2 

Under cprie December 31 - 115 

204 

Sixty-o^e of these patients have been visited at home, ' 
and ten have undergone operations ; two of which, for fis- 
tula in ano, of several years standing, have been cured : one 
for an imperforated anus, which was tmsuccessful from the^ 
m^ormation which appeared in the internal canal on exa- 
mining 
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mining the body after death, where the colon terminated in 
a sac, and the rectum was wanting t two cases of cataract 
treated successfully by couching: one case of an extra 
thumb removed in a child only a few days old, which 
healed by the first intention : one case of a tumour that had 
been growing in the upper lip for four years ; it was dissected 
out by a single incision, which united readily, leaving no 
appearance of either the operation or disease; the tumour, 
from its situation and size, had become extremely uu-** 
sightly: one case of abscess in the hand, where the flexor 
tendons were laid bare, one of which was necessaiily re» 
moved : one case of a true scirrhous tumour in the breast, 
which had been growing for several years, completely dis*- 
cussed by the application of the emp. hydrarg. cum am^ 
moniac, with the saponaeeoUs and camphorated liniments* 
Mary Kain, Spitalfields, aged 45, observed a tumour in 
her right breast about seven years ago, from which she ex- 
perienced no inconvenience, except occasional darting pain, 
which did not return freauent, or continue long : it excited 
very little attention till about May last, when from its ^ze 
ana pain it occasioned much uneasiness, and several pro- 
fessional gentlemen were consulted. At this time the pain, 
hardness, and irregularity of the tumour appear to have been 
such as might have truly characterized the disease :: how- 
ever, one of these gentlemen, considering it a common ab- 
scess, plunged his lancet into the tumour ; but, as will be 
readily understood, no discharge of matter followed. From 
this time it ulcerated rapidly, the discharge was thin and 
oflfensive, the pain very great, and the constitution suffered 
so much, that the patient appeared to be going with hasty 
strides ** to that bourne from whence no traveller returas." 
On the 7th of December she was admitted a patient in the 
City Dispensary, when the ulcerated surface was nearly of 
a circular figure of four inches in diameter. She inquired 
if any operation could be performed; which she was willing 
to undergo, even at any hazard, rather than endure her pre- 
sent jsufferings, Tl\e extent vf the disease rendered the re- 
moval of the whole breast absolutely necessarx' 5 which was 
done on the 9th of December, with little interruption : two 
arteries only required to be secured till the operation was 
completed. The pain of .the operation gradually left her, 
so that she had a very comfortable night ; and has not from 
that time experienced either fever or inconvenience in any 
degree to what might have been expected from art operation 
of so formidable a nature. No medicines were given, ex- • 
cepl a few doses of salts to keep the bowels regular, as she 
^ 5 was 
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ttas of a costive habit. The wound has been dressed about 
every fourth day, and is now neariy healcii ; her general 
health is good i and she has been enabled to attend the do- 
mestic concerns of her family, without inconvenience, for 
the last three weeks. 

The manner in which this case terminates will be noticed 
in a subsequent report, as the success of an operation at so 
late a period in this disease must always be doubtful, and 
highly interesting. 

A cast has been taken of the disease, whicli is preserved 
in my anatomical museum. 

On this occasion I am extremely happy in having the 
opportunity of acknowledging the humane attention of 
Mrs. F * * * *, who, on my representation, kindly visited 
and administered every necessary comfort to the poor fa- 
mily while the parent was under confinement. 

The following Report is extracted from the Minutes of 
the Committee for managing the Affairs of the City Dis- 
pensary, of January 1806. 

Surgical Patients admitted into this Institution from /Ac 
1st of January to the Slst of December 1805, 917. 



Cured 


. 


674 


Relieved 


• 


73 


Dead 


- 


17 


Irregular 


- 


7 


Not known 


- 


S 


Under cure December 31 


- 


144 



917 
364 have been visited at home, and 73 have undergone 
operations. 

Greville-8treet, Hatton-garden, ^^"^ TaunTOIC. 

January 15, 1806. 



LX. Description of M. Baritel's new jipparatus for 
making Gaseous Oxide of Carbon. By M. Dryecjx*- . 

It is admitted on all bands, that for the progress that has 
been made in chemistry within the laat thirty years, we are 
much indebted to the improvements that have been intro^ 
duced into the apparatus employed. For example, before 
^tbe apparatnts which Woulf invented for obtainingjthea^ri^^ 
Ibrm fluids disengaged from various bodies. when exposed 
to the actum of fire, or presented to other agents susceptibk 

■» From the AnnaUs de Chimie, Uoi 157. • '- - » 
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of uniting with them^ chemists were obliged to employ 
large ressels difficult to be .managed, and so inconvenient 
that it was even impossible to collect those fluids with cer* 
tainty, the greater part of which were suffered to escape 
through ihe opening found necessary in practice to prevent 
ft rupture of the vessels. 

At present, with the apparatus of Woulf, we experience 
none of those inconveniences: the operations carried on 
during the disengagement of the gas can be made in ves-^ 
sels of very small c^yacity 5 we can divide the gases, and 
determine their quantity and quality very precisely : in fine, 
such an operation as was formerly very dangerous to the 
conductor, can now be continued for hours without risk or 
trouble. 

. To these advantages many others have been added ; and 
all the world knows that they are owing to that perfection 
to which chemists have brought the apparatus of Woulf; 
and, above all, to the happy application which ha& been 
made of such apparatuses in a number of circumstances. 

^ut although discoveries of this kind have been carried 
Tcry far, it is.probable that a great number more are yet in 
reserve ; and much praise is due to those who make exer- 
tions for this important object, sin6e the apparatuses which 
they contrive are so many new means put mto the hands of 
chemists to collect an infinity of products, which often 
escape, and of which the knowledge might have an im- 
portant effect on the perfecting of chemicalscience. 

From such views, I have thought it would be useful to 
announce an apparatus invented by M. Baruel, lecturer in 
the School of Medicine in Paris. I'his young chemist, per- 
ceiving the difficulties and risks that are run in certain pro- 
cesses m which ^ases are liberated, or when it ia necessary 
ta present them for combination to different substances, lias 
enaeavoured to obviate the difficulties, and, after several 
attempts, has produced an apparatus the utility of which 
has far exceeded his hopes. 

I have seen this- apparatus employed with great success 
in the production of gaseous oxide of carbon. This gas, 
which nefore could only be obtained with difficulty, and 
but in small (Quantities, may now be procured with great 
£LciIity and with little expense. 

The same apparatus may also be used for the preparation' 
^^sulphurized hydrogen gas, carbonized and phosphorized 
bydrogen gas ; and may be employed with e(|uai advantage 
fpr saturating substances with any gas, especially when the 
faturation can only be made at a high temperature. 

I shaU 
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I shall here ^ive the description of the apparatus as com- 
municated by the author, and exhibit a view and plan of it, 
which will make its parts more intelligible, (See Plate X,) 

If gaseous oxide of carbon is wished to be obtained, let 
there oe first introduced into three eun barrels, B, C,and D, 
charcoal, very dry and well chosen, broken into small pieces. 
By means of a thin piece of iron bring the bits of charcoal, 
bvit without compressing them, to that part of the gun bar- 
rels which is to be exposed to the action of the fire, * Place 
the barrels horizontally in the furnace A, one by the side 
of the other, leaving between each a distance of about two 
inches ; secure them in their places with clay, and then put 
on the dome of the furnace. This being done, into one 
end of the barrel B insert the dass tube £, which is so 
curved as to allow its other ena to be introduced into the 
neck of the bottle F, which must be lar« enough to admit 
also the pipe of the curved funnel G. In the other end of 
the barrel B is inserted one extremity of the bent tube H, 
the other end of which tube is fixed into the barrel D^ 
making a communication between D and B. In the same 
manner, the barrel D is joined to the barrel C by another 
glass tube I; and lastly, the other end of C receives the 
tube K, projperly bent to pass under the receiver M, placed 
on the shell of the pneumatic trough L. 

Things being thus disposed, put carbonate of linie mixed 
with water into the bottle F ; lute with care all the joiiiihgs 
of the tubes, and put fire into the furnace. When the gun 
barrels have acquired a red heat, pour sulphuric acid into the 
funnel G, which, when it passes into the bottle F, will li- 
berate a quantity of carbonic acid gas from the carbonate 
of lime. The gas is obliged to pass through the tube E 
and the barrel B, and by the tube H is conveyed to the 
barrel D, and thence by the tube I into the barrel C, and 
'through the tube K into the receiver M. The intention 
of the process is to make the carbonic acid gas pass through 
among the pieces of ignited charcoal contained in the gun 
' barrels, ana thus to saturate itself with as much carbon as 
it caQ take up. 

It is easy to conceive that this is a more sure and ex- 
peditious method than that before employed, in which the 
gas was made to pass only through a single barrel. It is 
true the gas was submitted a second, and even a thir4 
time, to the same operation ; but this was always attended 
with a waste of time and a loss of gas, which does not take 
plac^ when this apparatus is employed. 

LXI. Ad- 
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LXI. Addittonal Experiments and Remarks on an artificiat 
Substance which possesses the principal characteristic Pro* 
perties of Tannin. By Charles Hatchett, Esq. 
F.R.S* 

W HEN I had ascertained that carbonaceous substances, 
whether vegetable, animal, or mineral, were capable of 
being converted into a product, which, by its effects on 
earthy and metallic solutions, on dissolved gelatine, and on 
»km, resembled the natural vegetable principle called tan- 
nhtj I was at first inclined to give it the name oi artifictal 
or factitious tannin ; but some eminent chemists of this 
country, for whose opinions I have the highest respect, 
considered this name as objectionable; for, although the 
artificial substance resembles tannin in the particulars above 
•tated, yet in one character there q)pears to be a very con- 
siderable difference, namely, the effect of nitric acid ; for 
by this the artificial substance is produced, whilst the va- 
rieties of natural tannin are destroyed. Such an objection, 
sanctioned by such authority, induced me to alter the title 
ef my paper, and to expimge the word tannin wherever it 
had been applied to the artificial product. 

In order to satisfy myself more fully on this point, I 
bave, since the communication of my former paper, made 
a few experiments on the comparative effects produced by 
nitric acid on those substances which contain tne most no- 
table quantities of tannin ; and of these I shall now give a 
succinct account, and shall also cursorily notice other ex- 
periments in which a tanning substance has been produced, 
under ch*cumstances diflferent, in some measure^ from those 
which have been already described. 

§11. 

Although I cannot as yet assert that the artificial tanning 
product is absolutely indestructible when repeatedly di- 
stilled with different portions of nitric acid, yet the follow- 
ing experiments will prove that the destructibiKty of it by 
this method nKist at least be a work of considerable time 
and difScnlty. 

1. Twenty grains of this substance were dissolved in half 
an ounce of strong nitric acid, the specific gravity of which 
was 1*40. The solution was then subjected to dtstilfatton 

* From the TroMacHom of the Royal Society for 1805. 

until 
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unlit the whole of the acid had come over ; after which i^ 
was poured back upon the residuum^ and the disiillatioa 
was thus repeated three times. 

Care was taken not to over-heat the residuum, and this, 
when examined, did not appear to have suiTered alteration , 
in any of its properties. 

S* Ten grains of the artificial tanning substance> mixed 
with ten grains of white sugar, were aissolved injbalf an 
ounce of nitric acid, and the whole was distilled to dry* 
ness. 

The residuum, being tlien dissolved in boiling distilled 
water, and examined by solution of gelatine and other re-^ 
agents, was found to be unchanged in every respect. 

3. This resembled the former, only that gum arable 
was employed in the place of sugar. The result was the 
same. 

4. A quantity of dissolved isinglass was precipitated, by 
a solution of the artificial tanning substance, and the pre- 
cipitate, having been well washed with hot distilled water, 
was afterwards gradually dried. It was then digested in 
strong nitric acid, which after some time acted powerfully 
upon it ; much nitrous gas was evolved, and a dark brown 
solution was formed. This was evaporated to dryness, 
and, after having been completely dissolved in boiling di- 
stilled water, was examined by nitrate of limp, acetite of 
lead, muriate of tin, and solution of isinglass, all of which 
formed copious precipitates, similar in every respect to those 

E reduced by the artificial tanning substance, which had not 
een subjected to the aboVe described process. 

5. A portion of the precipitate, formed by isinglass and 
the tannm^ substance, wasjdissolved in pure muriatic acid, 
and was afterwards evaporated to dryness. Boiling distilled 
water dissolved only a small part, and the solution, which 
was of a dark beer colour, did not precipitate gelatine, al- 
though it acted upon muriate of tin and sulphate of iron ; 
for with the former it produced an ash-coloured precipitate, 
and with the latter a slight di^posit of a reddish brown co- 
lour,. 

6. As so small a part of the precipitated isinglass bad 
been. thus rendered soluble in boiling water, the residuum 
was treated with nitric acid, as in Experiment 4 ; aftec 
which, being evaporated to dryness, it was found to be 
completely soluble in water, and precipitated gelatine aff 
copiously as at first. 

7-1 aissolved twenty grains of the pure tanning sub* 

stance in about half an ounce of muriatic acid; but, after 

Vol, 23. No, 92. Jan. 1806. ^ X distillation 
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<fisfillati<^i> 16 drVTicss, the fesMimtft it! e^ty tHpittl 3^ 
pcsTti to be unchanged. 

In addition to the above expfcrifn^nts rtia^ be added, that 
the solutions of the artifidal tarttling »iibstance seem ttt be^ 
dDhnpletely imputresGible, neither do they c*ver become 
moiildvy like the infu&ioiis of galltJ, sumachy eatechti, &c. 

Having thus a^c^i^tfriticii thd very inichangeaMe frature of 
this subsiarite, I trtadft the following conipaTative cxpieri- 
rhiitii^ on tcfAh, stittiach,. Pegu, catgh, ka&cutti, cdnimon 
cutch, antfoak bark. 

8. Twenty gfaiiis of po^d(ired g^lfe wete dissolved in 
half an ounce of the strong nitric acid;: the solution was- 
then evaporated to dryness, and the residuura dissolved in 
Boiling water* This did not produte the stnaHest ^R\tct on 
dissolved gelatine; 

g. A strong infusion of galls, evaporated to dryness, ind" 

tJffesied as above, was totally deprived of the tanning property. 

' it). Isitlglass pfceipitated 'by the infusion of galls was 

dissolved in nitric acid, attd examined as in Experiment 4f 

hut no trace of tannin could be discovered. 

11. Twenty grains of sumach \t'ere dissolved in half an 
ounce of the strong witric acid, and treated as in Experi- 
ment 8; a;f(ervvh.i€h it appeared that the tannin was de- 
stroyed, 

12. Twenty grJHn^of Pegu euteh (which contains a con- 
siderable quantity of wiucilage) were subjected to a simikr 
process, by which mu«h oxalic acid was obtained, but every 
festige of tannin was-obhieralcd. 

13. Twenty grains of the catechu called kascutti afforded 
Insults similalr to the aboNT- 

14. Twenty grains of the ^mmon cutch of catechu, 
feeing diss(jlved in nitric acid,, evaporated to dryness, dis- 
solved in water, and examined by solution of isinglas&y 
fendcFed the latter turbid : a tenacious film was deposited, 
which was- in.^)l\ible in boiling water, and was evidently 
domposed of gelatine and tantiin. 

15. Twenty grains of prepared oak barfr, by the like 
treatment, aff()rcled a solution in water, which still acted 
rn some measure wpon o^elatine, as it caused a solution of 
rsinrfass to become Rightly turbid ; and a filiHy compktely 
insoiuHe in boiling water, was, as in Experiment 14, de- 
posited' on: the sides, and bottom of the vessel . 

16. Infusions were pstpared,, as nearly as possible of 
equal strength, from galley srwjnach, shavings of oak Wood, 
dak bark, and the artificial tanniuir substance: half an 
ount:e, in measure, of each vyas then put into separate 

' • • • • glasses^ 
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glioses, knd one drachm, in measure, of the strong nitric 
acid was added. 

The different infosions were then examined by solution 
^f isinglass, and 1 found that those of galls, sumach, and 
oak wood, were not rendered turbid, whilst the contrary 
happened to the infusions of oak bark, and of the artificial 
substance; for these continued to pfecipitaie gelatine, until 
fonr drachms, or half an ounce, ot the nitric acid had been 
added to each half ounce of the infusion. 

,When the results of these experiments are compared, 
they seem to establish, that although the artificial pro- 
duct is by much the most indestructible of all the tan- 
ning substances, yet there is some diflfererice in this re- 
spect even between the varieties of natural tannin ; and 
that common catechu, and the tannin of oak bark, resist 
the eflfects of nitric acid much longer than galls, sumach, 
kascutti, and Fegu cutch. The last, as I have observed, 
is replete with mucilage, and by nitric acid yields a large 
quantity of oxalic acid; it also appears to be the most de- 
structible of all the varieties of catechu ; and on this ac- 
count I attempted, although without success, to promote 
the destruction of the properties of the artificial substance 
by adding gum arabic in one case, and sugar in anotlKr, to 
different portions, previous to exposing it to the action of 
nitric acid. I am, however, convinced that the presence of 
gum or mucilage in natural substances which contain tan- 
nin, renders this more speedily-destructible by nitric acid ; 
and I shall soon have occasion to notice some experiment's 
which tend to prove that the presence of gum or mucilage 
in certain bodies, also prevents, or impedes more or less, 
the formation of the artificial tanning substance. The 
cause of this difference, I am inclined to suspect, is, that 
in those bodies the gimi or mucilage is not simply mixed, 
but is present in a state of chemical combination, by which 
certain modifications produced by the action of nitric acid 
upon the elementlary principles of the original substance 
become faciliiated. 

§iir. 

A. When sulphuric acid was added to a solution of the 
artificial tanning snbbtance, the latter became turbid, and 
a copious brown precipitate subsiiJed, which was soluble in 
boiling distilled wal-er, and -tlica wa$ capable of pregipi- 
tating gelatine. i 

B. The same effect was produced by muriatic a^id;- so 
XhaX in these particulars the artifkiaA tanning subsiance was 

X 9" • found 
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foond^o resemble precisely the tannin of galls aad of ot^^r 
natural substances*. 

C. Carbonate of potash, when added to a solution of the 
artificial tamping substance, deepens the colour ; after which 
the solution becomes turbid and deposits a brown magma. 

IJ. Five grains of the dry substance were dissolved in 
half an ounce of strong ammonia j the whole was then eva- 
porated to dryness, and, being dissolved in water, was found 
not to precipitate gelatine, unless a small portion of muriatic 
acid was previously added. 

E. Another portion of the same substance, which had 
been dissolved in ammonia, was evaporated in a long-necked 
anatrass, and was kept in very^hot sand during half an hour; 
at first some ammonia arose, and afterwards a yellow liquor 
which had the odour of burned horn. The residuum was 
then examined, and was foui\d to be nearly insoluble in 
water, to which it only communicated a slight yellow 
tinge. 

F. It is remarkable that the dry artificial tanning sub- 
stance, althougli prepared from vegetable matter, snould, 
when placed on a hot iron, emit an odour very analogous 
to burned animal substances, such as horn, feathers, Sec; 
this I found also to be the case in the experiment which has 
been related, and I was desirous, therefore, to ascertain more 
accurately the effects of heat on this substance when di- 
stilled in clo^e vessels. 

1 took some very pure vegetable charcoal which ha,d been 
exposed to a red heat in a retort for more than an hour, 
and by nitric acid converted it into the artificial taiming 
substance. 

Twenty grains of this, rendered as dry as possible, were 
put into a small glass retort, to which a proper apparatus, 
terminating in a Jar filled with quicksilver, and inverted in 
a mercuriaf trough, was adapted. The retort was placed in 
2t small furnace, and was gradually headed by a charcoal fire 
until the bulb bcbame red hot. 

When the retort became warm, and after the expulsion 
of the atmospheric air, a very small portion of water arose, 
.which settled like dew on the sides of the vessels : this 
was succeeded by a little nitric acid, from which the tan- 
ning substance had not been completely freed ; and soon 
-after a yellowish liquor came- over, which was in so very 
small a quantity as only to stain the upper part of the neck 

* Mr. Davy cm the Consritwent Paits of Astrnig^cnt Vtgetables. Phil. 
Trans. 1803, p 240, 241. . 

: • ' of 
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of the retort : as nothing more seemed to be produced, I 
then raised the fire, when suddenly the vessels were fiUcct 
with a white cloud, and so great a portion of gas was al- 
most explosively produced, as to overset the jar : this ms, 
by its odour, appeared to be ammonia, which in the first 
instance had formed the white cloud, by combining with 
the vapour of the nitric acid, with whicn the vessels were 
previously filled *. Another jar was speedily placed in the 
room of that which had been overturned, and a quantity of 
gas was slowly collected : this proved to be carbonic acid, 
excepting a very small part, which was not taken up by so- 
lution of caustic potash, and which, as far as the smaliness 
of the quantity would permit to be determined, appeared 
to be nitrogen gas. There remained in the retort a very 
bulky coal, which weighed eight grains and a half: this, by 
incineration, yielded one grain and a half of brownish white 
ashes, which consisted principally of lime ; but whether 
any alkali was also present I cannot positively assert^ zk 
the trace which 1 thought I discovered of it was very slight. 

I shall for the present postpone any remarks upon this 
experiment, as I wish to proceed in the account of others 
which have been made on the artificial tanning substance, 

G. Fifty grains of this substance were dissolved in four 
ounces of water, and were afterwards precipitated by dis^ 
solved isinglass, eighty-one grains of which became thus 
combined with forty- six grains of the tanning substance. 

The remaining portion of the latter was not precipitated^ 
and was therefore separated by a filter, and evaporated to 
dryness. It then appeared in the state of a light brittle 
substance of a pale cinnamon brown colour ; and it is very 
singular, that although charcoal is an inodorous body, and 
although the artificial tanning substance, when jjroperly 
prepared, is likewise devoid of smell, (unless a certain pun- 
gent sensation which may be perceived upon first opening 
a bottle containing the powder after agitation should be so 
termed, but which seems rather to be a mechanical ejBfect,) 
yet this substance possessed a strong odour not \try unlike 
prepared oakvbark ; and this odour became much more per- 
ceptible when the substance was put into water; in which 
it immediately dissolved. The solution was extremely bit- 
ter, and acted but slightly on dissolved isinglass, with 
which, however, it formed some flocculi ; with sulphate of 
iron it produced a browrt precipitate ; with muriate of tin, 

♦ After the experiment the receiver was found to be thinly coated with a 
wJKitc saline crust. > . ^ 

X 3 ' one 
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<7iie which was blackish hrown ;. nitrate of lime ba<} not 
any eflect, but ojcetite of lead occ3.sioued a very copious 
precipitate of a pale brown calovir. This substance, there- 
fore, appeared to be a portion of the tani ing matter so mo- 
dified as partly to possess the characters of extiact *. 

Other experiments were made on the tanning subsljmde 
prepared from various bodies, which by the dry and by the 
humid way bad been previously reduced to the state of coal : 
^ut these I slwll here omit, and shall pass to the descrip- 
tion of a seric^ of experiments,, by which I obtained a va.r 
riety of the artificial tanning substance in a way diflferent 
from, that which has been related, and with which I wa^ 
unacquainted^ when my forn)cr paper was written- 

' / . ; JTo be 9ciitmued.l , 



j^XII. Extract from a Memoir hy Messrs^ Fourchqy ani 
VAuauELiN upon the Phcemmena and the Products which 
Animal Matters. afford wlien treated with Nitric A(^id, 
Read at the Naii/ynal Institute f. 

jL he discovery of azote in animal substances, by the la- 
bours of M. Berthollet, and the disengagement of thi^ prin^ 
ciple during the application of the nitric acid to these sub7 
stances, is one of tbe most beautiful improvements in mo- 
dern chemistry. 

Messrs. Fourcroy and V^auquelin, by repeating these ex- 
periments on muscular flesh, have added to this valuable 
fact others of a very interesimg nature. 

We shall proceed to give a concise account of their e3|- 
periments, and of the results which they have yjelded. 

I. A mixture of 150 grammes of muscular flesh, wit][i 
an equal quantity of nitric acid of 32 degrees strength, ana 
.of water, when introduced into a matrass and b^^^cf to 
gentle ebullition, gave out <)6 inches of gas, which was 
ibund to consist of nine- tenths azote and one-tenth' car- 
bonic acid. • ' 

The residnum consisted of the remains of the fl^sh, siiU 

-retaining, in part, its fibrous appearance ; of a yelloy^ UqWr j 

and of a layer of yellow tatty matter on the eurfaie ot th'e^ 

liquor. Having separated this matter and filtered the ii- 

♦ When added to a solution of carbonate of ammonia it produced scmt 
effervescence, but its peculiar vegetable odour did not suffer any diminu^ 
.tibn. ■ . 

I From the Anna'es de Chimic, No. 166. 

quid. 
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-quid, {hey submitted the fibrous r^iduc to the fMU^wipg 
trials : ' 

Boiling w^tcr was rendered yellow hy it, and acqiiircd 
at the s«^me time the property of converiii^ vegetable blues 
. to a red ; eyew tl>e last portions of water assumed ai y«;Uow 
colour^ although they no longer shf>vvcd rhe preseyocQ «1 a©y 
acid, llie residuum, after wai^hinCt acquired a- still deeper 
^^olgur, and whea mixed with a Hute water reddened agaiii 
the paper of lurriBoJq, 

When dissolved in alkalies it had a deep hloud red co* 
lour : acids, on the other hand, pjeeipitatea it in the forn^ 
of yellow flakes. 

This matter is greasy aad pitday to the touch; "tt sjuells 
like rancid fat, ^gd ha>< a very acrid Usie. 

The fusion ^nd swelling which it upc^irjroes whc^n placed 
over burning coals, the fumes of grease and the foetid odnur 
which it twU .during this process, and ilie snjall pru-tigoj 
of charcoal which it leaves, reader it akia to fatty n^atters, 
althonoh in fact it appears to he acid. 

IJ, A more jpinute examioatioa of this yellow substancft 
has showp it to possess the following properties : 

It neutralises tihc alkalies so as to alter thejr qwalilies aU 
most entirely : its combinations with po^J^h and ammoi>i* 
froth like a sohition of soap ; they a;re uot decomposed by 
4he carbonic acid; aiad they precipitate the solutions of, 
mercury and lead in yellpwisti white tlakes. 

The yellow substance decomposes the alkaline carbonates 
with effervescence even in the cold, and the solution of 
>cetate of potash with the assistance of a gentle he<at. 

On the application of alcohol, to which the cebhratcd 
authors of the niemoir had next recoqriMB, the substance ia 
question is found to consist of a small quantity of greasy 
matter which the alcohol takes up, and of an aeiJp to wbicK 
on account of its coloiw tbev have given th^ name of the 
yeltoiv Qcid. When deprive^f of the gix?ase which alters its 
properties, the yellQw aci4 assumes a iqccper colour : it red- 
dens in a greater degree turnsole paper j it no longer mel is 
in the $ame manner, jind exhales not the odouf of burnt 
grea.s9, but foetid aud anunoniacal vapoms. 

'Wi yellow acid dissolves in grease, and renders it at thie 
6ame time acrid and naticid, U eombiues vyith ammonia, 
which it d^priv^^s of its odour; it yields, by distillation, ajl 
the produots of animal substances; therefore consists, of 
.^zote, hydrogpo, carbon, and ojcygcn;,and ought to he 
'^a^nked among the animal acids. 

. m, The ycllQvv.mMt^, conjipp^d of the yellow acid 

X4 «^d 
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and grease, when subjected anew to the action of nitric 
acid at the temperature of about 50°, underwent no very 
remarkable change. Its yellow colour was converted to a 
whitish ; its specific gravity and volume were diminished, 
but without any motion or effervescence in the acid ; it red- 
dened blues very strongly ; it dissolved; as before^ in a so- 
lution of potash, to which it communicated an orange red 
rolour ; and its taste was extremely acrid. The action of 
the nitric acid upon the yellow substance extends no further 
than reducing it nearly to the state of an oil, and does not 
tiestroy the acid properties which were originally commu- 
nicated to it. 

IV. The nitric acid which had been employed in the de* 
composition of the muscular flesh was next examined. Its 
yellow colour resembled much the colour of a solution of 
chromate of potash. During the supersaturation of the li- 
quor with carbonate of potash it first assumed an orange 
5:olour, then became muddy, and let fall a small quantity 
of an orange red powder. When this mixture was sub* 
jected to distillation it gave over a clear liquor, without oo^ 
. lour, of a rancid greasy smell, and containing a small por- 
tion of ammoniajj prooably formed by the action of the 
-nitric acid. What remained in the retort had assumed a 
dark brown colour; but it was neglected to be examined. 

Another portion of nitric acid which had been employed 
in the same way yielded on distillation a colourless liquor, 
having the same taste and odour. The liquid remaining in 
the retort assumed a deeper velldw when concentrated, and 
jits re-action on the nitric ilcid became speedily apparent by 
-the copious disengagement of red vapours ; when reduced 
to forty grammes it crystallized in flattened needles, in the 
midst of a mother water which was thick and tena,cioua 
like a solution of gum. 

' The mother water was of an acid and bitter taste, assumed 
a blood red colour on the addition of a small quantity of pure 

{jotash, and when mixed with alcohol let fall a white floccu- 
ent ipatter which formed into fine semi-transparent grains^ 
having an agreeably acid taste. Five decigrammes of this 
salt left after calcination twenty-one centigrammes of a yel- 
lowish residuum, which was very light, and dissolved with 
effervescence in nitric acid : the solution yielded on evapo- 
ration needles of sulphate of lime and nitrate of potash. 
Thiis saline precipitate, thrown down by alcohol, was found 
to consist of a mixture df sulphate of lime and acidulous 
oxalate of potash. 

The mother water already treated tvith alcohoF yielded, 
^ • S ' 't on 
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on the addition of lime water, a second precipitate, which 
was found to be no other than the oxalate of lime. By 
gently rvaporating the fluid which remained after these two 
precipitations the liquor thickened into a \nscid brown sy- 
rup, having a bitter tast^e somewhat similar to that of wal- 
nut rind : when mixed with a large quantity of alcohol a 
very abundant separation of a white matter took place, and 
the whole was formed into a coagulum. This matter con- 
sisted of very pure malate of lime, and the alcohol contain- 
ing in solution the yellow bitter substance. 

The learned authors of the memoir from which we give 
a detailed e^ctract, infer from the facts above stated, 1 . Iha^ 
muscles contain potash, lime, and sulphuric acid^ or rather 
sulphur which has been oxygenated by the action of the 
nitric acid : 2. That a portion of the muscular fibre, or 
rather of the cellular substance in which it is enveloped^ 
becomes converted by the nitric acid into malic and oxalic 
acid. 

The alcohol employed to effect the separation of the xna- 
Jate of lime held in solution, 1. a small quantity of nitrate 
of lime ; 2» a reddish brown matter, having a very bitter 
Caste, with a flavour like that of wahiut, of which we shaQ 
speak hereafter; 3. a small portion of the detonating sub- 
glance which has been found in indigo : it was obtained in 
this instance by the concentration of the alcoholic solution, 
and separated in the form of granulated crystals, which 
were highly inflammable, and detonating, upon the addition 
of carbonate of potash . 

V. A little consideration of this analysis will readily 
convince us of the importance of the inferences which it 
affords, more especially when we compare the information 
hitherto possessed upon this subject with the more extended 
ideas which it opens upon a pomt so interesting in its con- 
sequences and in its application to the animal oeconomy : 
indeed we may almost venture to assert, that there is now 
little left to be desired upon the subject. 

The disengagement of azote, and the formation of car- 
bonic acid, of fat, of oxalic acid, and of a bitter matter, 
were all the facts formerly known regarding, the action of 
nitric acid upon animal substances : to these our authors 
have added the discovery^ .1. of a yellow aqxl almost in- 
sipid matter, which, although aci^, dissolves with difiv- 
ciilty, and which immediately replaces the fleshy fibre ; 
2. of another yellow substance, bitter to the taste, more 
, soluble, and equally acid, which remains dissolved in the 
nitriq Kquor ^ 3, of an inflammable detonating substance 
% w^hich 
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which also remains in solution \ 4. of the formation of the 
in^lic acid. 

It appears, and it is the opinion of Messrs. Fourcroy and 
Vauquelin, that the yellow and little soluble matter i% the 
first degree of change which the muscular fibre undergoes j 
it passes immediately into a second stage of alteration and 
acidity, $nd the yeilow ^liirt>le matter is produced : this, 
by a third change, is replaced by the inflammable and deto- 
nafrng substance forming the ,third and last step in the 
decomposing action of the nitric acid. They attribute the 
successive formation of these three compounds to the sub- 
traction of a portion of the azote, and of a larger quantity 
hf the hydrogen of the muscular 8esfa : in this way the re- 
lative proportions of their elements are altered, and there 
remains an e?^cess of carbon and oxygen, which communi- 
cates those characters of fat and acidity which we remark. 
The proportion of the principles constituting these three 
compounds^ is a question of such difScuhy that we cannot 
expect.it will soon be resolved. 

They are convinced that the acidity of the yellow s,|ub» 
stances depends in no degree upon the presence of nitric 
ncid, as tnev have failed in every attempt to detect it. 

Tlie oxalic and malic acids, they conceive, are formed , 
from^he white and mucous layers of cellular substance j 
and the opinion is confirmed by comparative experiments 
on the while and membranous parts of the body, which 
show that these yield, on the application of the nitric acid, 
a large quantity of the malic and oxalic, but very little fat 
or yellow matter. 

* Vl. Some insulated facts, which have hitherto appeared 
susceptible of no useful application, seem naturally to con- 
nect themselves with those presented by the analysis before 
us ; and the learned chemists to whom we owe it have very 
happily pointfed out the connection. Such are the facts 
which were offered by the examination of the biliarj' con- 
cretions of some animals, more especially those found in 
the gall bladder of the ox: such' also are the re>emblances 
which serve to show the connection between the bile and the' 
colour of the skin and urine in cases of icterus (jaundice), 
and the yellow substances which are mentioned in this me- 
moir. 

Further experiments, instituted with a view to verify their 
suspicions, were attended with the most favourable results. 
iThe red* matter of biliary concretioiis, when separated by 
alcohol from the green bitter matter with which it is mixed, 
presented the same characters which distinguished the first 

vellow 
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yellow matter furnished by the action of nitric acid upon 
muscular flesh. 

They obtained from the urine of a young man labouring 
under flight jaundice, a red substance, having an almost 
exact resemblance to the matter afforded by muscle and 
nitric acid. It was procured by treating with alcohol a 
quantity of urine which had been evaporated to the eon- 
siston^c of honey. The alcohol contained the red matter 
which they sought, besides a large quantity of urea, of sal- 
amfcioniac and of aceta^ of soda^ whieh the patient had 
been using internally. 

These experiments, executed with (bat admirable talent 
and iogenuily which the celebrated authors of this memoir 
manifest jn all their inquiriei, would iudure us to conceive, 
with them, that jaundice is produced by the superabundant 
quantity of this matter, ar*d its consequent introduction into 
tfa^ system of the cutaneous absorbents : that it is this sub- 
stance which communicates a yellow colour to the bile ajjd 
to the biliary calculi, which afford, on analysis, evidence of 
its presence: that this yellow acid is formed in the animal 
ceeouomy either by the oxya;e^alio^n of the muscular fibre, 
or of tlie fibrine of the bloo3. 

Does there not appear to be a decided similarity' between 
^is yellow acid matter ai^d the acid which is found in fat 
that has been long exposed to the air, as well as in that 
which has acquired a yellow colour from disease, and in 
the fat treated with nitric acid so as to form oxygenated 
ointments ? 

Are we not forced to acknowledge that these ideas ac<- 
guire great additional probability from considering that the 
icetate of soda, the alkaline carbonates, the yolks of eggs, 
tre at once the remedies, which are most successful in th^ 
treatment of jaundice, and the best chemical solvents of the 
yellow acid, or of that fatty and acid matter which so evi- 
dently is present in icterus P 

And lastly, Call we still remain in the opinion that the 
expectation of determining the proximate cause of disease^ 
is founded qn a mere chimera; and that the discoveries of* 
chemistry, or successful researches into animal substances, 
will fail to throw the most important light upon the nattite 
of diseases^ and the mode of their cure^ 
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LXIir. A Memoir on t/ie Means of rendering Smnttt/ 

TFlteat jit for Market, . Translated from the BiMio- 

' theqne PIiysico^Economiqite hj tlte Rev. John IhJBcruR- 

MEU*. 

JL HIS memoir has two objects; the first, to increase the 
value of smutty wheat in the market ; the second, to pre- 
p^e bread of a good quality from it. 

^ All wheat is callea smutty wbe»the chests of some? of 
the cars contain a bl^ck dust instead of a farinaceous suh- 
^ance, which the flail breaks in the operation of threshing, 
aird which adhering to the sound grain spoils its coiottr, 
aaid communicates a degree of blackness to the flour. 

Disadinmtages of SfrmUty fFheut. 

The disadvantages are in proportion to the quantity of 
cEtseased grain, and are as follow : — The infected grain tiever 
sweats t completely in the granary, and consequently it 
cannot be preserved so long ;"^for the black dtxst with which 
k is covered prevents the moisture from escaping in the 
granary. If it is sent td market, it is sold four francs 
, or a hundred sols by the setter % cheaper than grain of the 
same (juality which is not diseased. When it is taken to 
the mill, even after having remained a considerable time in 
the granary, it clogs the mill-stones, greases the bolting- 
sieves,, delays the grinding, and gires less ftour. The 
flour of good grain, ground after thai which is smutty, is 
contaminated by the remains of the latter. The flonr of 
smutty grain is of a dirty white, soft and greasy to the 
touch ; in baking, it proportionably absorbs but Httle water, 
emits a smeH like rancid grease, and is difficuh to keep* 
After this the author mentions the different modes that hare 
been tried to\emedy this defect in grain, and which have 
proved ineffecti^al : 1st, that of sifting it often ; sdly, dry- 
ing it, and tujning it vet the granary; Sdly, by miring 
an absorbent ^arth reduced to powder with it ; 4thly, by 
sprinkling it \<^ith water, drying, and sifting it. He then 
/ mentions washing the grain completely as the only method ^ 
of freeing it from the effects of this disease, which those 
farmers in France that were anxious to bring only gridn of 
the first quality to market have hit upon. 

* From Travsactions of the Dublin Society, vol. iu. 
f Rcssue is the word I have translated sweats, 
I A French measure equal to twelve bushels^. 
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'Mode of washing Stnutty Grain. 

*" Water from wells, springs, or streams, may be used with 
equal effect : to employ it, proper vessels must be procured, 
as buckets, shallow tubs, and casks open at one end ; but 
in preference to these, a large flat cistern with a sluice, the 
inside of which should be covered with a piece of linen, or 
of tin perforated, to facilitate the escape of {he water im- 
pregnated with the smutty matter, ana to prevent the pas- 
sage of the grain« This operation is more easily performed 
when near the water: in tnat case the wheat may be washed 
in baskets so close as to retain the grain. The mere motion 
of the water is insuiScient to detach the dust from the 
wheat ; it must be stirred with a broom, and rubbed with 
the hands,, in small quantities at a time ; the foul water 
must be let out of the cistern, and fresh water put upon 
the wheat, until it runs off clear. If it is washed at a river 
or a well, the basket must be plunged in it several times* 
It is, however, to be observed, that this operation must be 
performed as quickly as possible, that the grain maybe 
washed without bein^ softened, to prevent the difficulty in 
dirying it, and to avoid wrinkling the skin. 

Drying the washed Grain* 

The moment the grain is taken out of the water, it ought 
to be spread on cloths in the open air ; in the southern pro- 
vinces, where it is customary to wash grain, it is dried in 
the sun. This method is preferable to any other, and at 
the same time the most oeconomical ; and in our climate 
(France) a cogent reason for washing smutty grain imme- 
diately after harvest,' is to take advantage of the heat of the 
^SHn in the latterfend of August, or the beginning of Sep- 
tember : besides, the sooner the grain is washed, the. moxe 
easy and eftectual is the operation. 

If the weather will not permit the grain to be dried in 
the open air, it must be spread very thin on the floor of tjie 
granary, and often turned to prevent its heating, and to 
allow a free escape to the adventitious moisture. If the 
weather happens to be moist and warm, and. likely to make 
it sprout, it should be dried in an oven moderately heated* 
In whatsoever way- the grain ha^ been dried, care must be 
taken not to leave it in heaps, nor to press it closely toge- 
ther, until it is perfectly cool, and b as been passed two or 
three times throucrh the riddle. 

...Of 
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Of the Advantages of washing <md dttjmg Grains 

The^ operatiofis are not d'tftcnit; they otiy r^uil^ 
time ; and the farmer who performn theoi will not ha^e 
, oGcision to regret the moments thus employed when he 
reflects on the consequent advantages. These advantages 
ate, the power of preserving bis grain, or of ueing it im- 
ll^diateiy, or of mixing it with old ^rain, witiiom any in^ 
convenience. It restores to wheat as natural facility in 
grinding; it makes Ate produce in fldur greater than when 
unwaslied : and the flour has not that dirty whiteness, and 
disagreeable smell, attendant on smutty grain ; it is more 
easy to k ep, and it absorbs more water in bakinr. Bread 
made from this wheal has all the qualines that can Dc wbhied 
for in this aliment. If the grain is to be sdld, it 2K:quites 
Ht market a value of one-fourth above that wtiich is smuUy. 
But it may be objected, that by washing wheat it loses the 
quality of handling welly and from this circumstanee soflFers 
a dimmution in value. On this ft must be remarked, that 
if the operation is quickly executed, partiailarly if the grain 
is dry, the skin will not be penetrated by the moisture ; 
that it will not be wrinkled, and will preserve its size and 
smoothness. Its los^ of weight will be small when com- 
pared with the advantages above stated. 

In all circumstances which have required it, this prac- 
tice lias been followed with success both by great and small 
farmers^ by millers who deal in wheat, and by privatf: per- 
sons who manufacture their own flour. It is the constant 
tnode pursued by the best bakers, who otherwise could not 
laake breadof the iirjt quality in those ^eason,s when smutty 
wheat is common, and in such years has been tlie means 
of enriching those active and intelligent persons who have 
ksfd recourse to it. 

Rejlectiom^ 

After what has been mentioned in this n^emoir, the farmer 
ttlaybe convinced that nothing but washing and drying can 
teinedy the disadvantages of smutty wheat. It is, then, his 
interest to perform this operation, oet^aiise, if he does it not, 
the nfliller or the baker will do it for him, and have all the 
advantage which he might obtain f<)r himself. Even for 
his own consumption ke ought to practise it, as both him- 
self and his family will eit better bread, whi<i costs less in 
baking V in a word, he ought to employ this method, as 
well for his own credit as for the sake of humanity, because 
flour made from wheat thus prepare^d cannot be unwhole- 
some ; 
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*oiiie ; and thus the farmer will be free from all upcasinesa 
on this- subject, and from every well founded reproach. 

Observation iy ike Translator* 

The climate in France being so much warmer than ours, 
is the reason the author mentions ovens for the purpose of 
drying wheat : in close and moist weather, after washing, 
the sun and air being in general sufficient to prepare wheat 
for grinding, kilns are not in use as with us, whefe all 
grain, unless kept a considerable time on the straw, requires 
tnat process to make it work'y nor will it keep in any con- 
siderable quantity unless kiln-dried, and even in that state 
it requires constant turning : therefore to millers, who al- 
ways dry their wheat, and who of course are near to water, 
the operation of washing seems peculiarly adapted in sea- 
sons when the smut is common. 

The autlior does not seem to l>e acquainted with lashing 
6( wheat to free it from the straw : when this operation is 
performed, the smut balls are not broken as they aref by the 
flail, and consequently less of the black powder adheres to 
the grain ; and the balls, being Hghter than" the wheat, may 
be separated by repeated and careful winnowing. But the 
fiecond quality, which is obtained by threshing, after lash- 
ing, and amongst which the smut Galls are broken, ought 
certainly to be washed. 



LXIV. Specification of the Patent granted ta ARTHtJR 
WooLP, of' Spa Fields, in tlie County of Middlesex^ 
for certain Improvements in the Construction of Steam- 
Engines I Dated June 7, 1804*. 

A o all to whom these presents shall come, Sec. Now know 
ye, that in compliance with the said proviso, I the said 
Arthur VVoolf do hereby describe and ascertain the nature 
of my said invention, and the manner in which the same 
is to be performed, as follows : that is to say, I have ascer- 
tained, by actual experiments, and have applied the same 
to practice, that as m practice it is found that steam acting 

• In our nineteenth voUime, p. 133, we gave some account of the subject 
of this patent ; and in our prej>ertt volume, p. li£3, we laid before our reader* 
Mr. Wooirs specification of a subsequent patent for improvements on steam^ 
engines, which may be considered as a supplement to the former. A number 
of oar readers having, howeveis requested that an entire copy of Mr. Woolf' » 
specification of his first p: *eat might appear in our wari^-Au compliacc» 
with their wishes we now iiisert it. 

with 
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with the expansive force of four pounds the square incb^ 
against a safcty-v41ve exposed to the atmosphere, is ca- 
pable of expanding itself to four times the volume it theil 
Occupies, and still to be eqilal Xb the pressure of the atmo- 
sphere ; so in like manner steam of the force of five pounds 
the square inch can expand itself to five times its volume* 
"Masses or quantities of steam of the like expansive force of 
six, seven, eight, nine, or ten pounds the square inch, can 
expand itself to six, seven, eight, nine, or ten timfes its vo- 
lume, and still be respectively equal to the atmosphere, or 
capable of producing sufficient action against the piston of a 
steam-engine, to cause the same to rise in the old engine (with 
a counterpoise) of Newcomen, or to be carried into the va- 
cuous part of the cylinder in the improved enginesfirst brought 
into effect by Boulton and Watt : and this ratio is progres-. 
sive,and nearly, if not entirely, uniform ; so that steam of the 
expansive force of twenty, thirty, forty, or fifty pouhds the 
square inch of a common safety-valve, wilj expand itself to 
twenty, thirty, forty, or fifty times its volume; and, gene- 
rally, as to all the intermediate or higher degrees of elastic 
force, the number of times which steam of any tempera- 
ture and force can expand itself is nearly the same as the 
number of pounds it is able to sustain on a square inch, 
exposed to the common atmospheric pressure ; provided 
always, that the space, place or vessel, in which it is 
allowed to expand itself, be at least of as high a tempera- 
ture, or nearly as high a temperature, as that of the steam 
before it be allowed room to expand : that is, whatever be 
the degree of heat necessary to the permanency of steam of 
the finrce of twenty pounds the square inch, if steam of 
that force be employed, the space, place, or vessel in which 
it is allowed or intended to expand itself, should be of the 
same temperature, or nearly so; and so with steam of 
any other power, as of thirty, forty, or fifty pounds the 
square inch, the space, place, or vessel in which it is to 
expand> should be at or about the same degree of heat y. 
steam of the force employed requires for its existence ; in 
which case, a^ I haye before stated, steam can expand itself 
about as mawy times as the number of pounds it could have 
sustained on a squaie inch as aforesaid, before, it is allowed 
to expand or dilate itself. Here, however, it may be ne- 
cessary to remark, that in stating this ratio I only speak of 
the expansion of steam as it can be managed and commanded 
in practice, and not of the absolute expansion which per- 
haps might be obtained if mechaiwsm could be made so 
perfect as to prcN^ent-all escape of steam, and all partial con- 
, densation 
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densation of it and waste of heat ; for .the real expaosivd 
force of steam^ I am inclined to believe, from the experi- 
ments I have made, increases in a regular ratio a little be- 
yond what I have stated, though. I would not recommend 
that it should be calculaied higher in applying it to steam- 
engines, because the difficulty of connaing and managing 
it increases also as the elasticity of the steam is increased, 
or as its temperature is increased. 

And here it may be of use to the public to state some 
facts respecting different degrees of temperature required to 
bring steam to, and maintain it at, different expansive forces 
above the weight of the atmosphere ; because the tempera- 
ture of the steam indicated by a thermometer, having its 
bulb in the boiler which produces it, will indicate the ex- 
pansive force of the steam, without the trouble and incon- 
venience of changing the weights on the valve, by which 
its force is regulated for the work intended to be performed 
by it, and which valve acts as a common safety-valve, so 
that those who attend the boiler will know with sufficient 
precision, by looking at the thermometer, how they ouglit 
to feed the fire ; ana, moreover, the relation between the 
temperature and the expansive force being known, the dan- 
ger of accidents from the safety-valve becoming deranged 
will be lessened, for the Avprkman will naturally be led to 
notice whether the safety-valve acts freely when the ther- 
mbmeter has, risen to the ilegree that answers to the weight 
with which the valve is loaded for working. T have found 
by actual experiment, setting out from the boiling point, 
or two hundred and twelve degrees of the thermometer, 
commonly employed in this country, which is that of Fah- 
renheit, at which degree steam of water is only cqt;al to the 
pressure of the atmosphere, that, in order to give it an in- 
creased elastic force equal to five pounds the square inch, 
f temperature must be raised fifteen or sixteen degrees, 
o about two hundred and twenty-seven and a half, whea 
steam will have acquired a power to expaChd itself to five 
times its volume, and still be caual tp the atmosphere, and 
capable of being applied as sucn in the working of steam- 
engines according to my said invention. And with regard 
to various other pressures, temperatures, and expansive 
tbrces of steam, the same are shoviii in the following table t 
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Table of the relative pressuresper square inchy temperatures 
and expansililiijf of steam at degrees of heat above the 
boiling point of water, beginning with tne temperature of 

, steam of an elastic force equal to Jive pounds per square 
inchy and extending to steam able to sustain forty pounds 
on the Square inch. 



Steam of an 
elattic force 
predom»- 
natin^ over 
the pressures 
of the atmo- 
sphere upon 
a safet^r- 
valve. 



Pounds, per 
^iiare Ineh. 

e 

7 

& i require t» 
be maln- 
^tained hj a 
'tempera- 
ture equal 
to about 



9 
10 
15 
20 
25 
SO 
35 ' 
L40, 



Degrees 
of Heat. 

232| 

235i 

237i 

239^ 

2^ 

259i 

267 

273 

278 

.282 . 



and at these 
respective 
degrees of 
^eat» steam < 
can expand 
itself to 
about 



Kxpan- 
sibilitjr. 

6 

7 

8 

9 
10 
15 



90 [ the pressure 



25 

30 
135 
L40J 



times Its 
volume, and 
continue 
equal in 
elasticity to 



of the atmo- 
sphere. 



And so in like manner, by small additions of tempera- 
ture, an expansive power may be given to steam to enable 
it ta expand to fifty, sixty, seventy, dghty, ninety, one 
hundred, two hundred, three hundred, or more times its 
folome, without any limitation but what is imposed by the 
frangible nature of every material of which boilers or other 
parts of steam-engines have been or can be made ; and pru- 
dence dictates that the expansive force should never be car-^ 
ried to the utmost the materials can bear, but rather be kept 
considerably within that limit. 

Having thus fully explained my discovery of the expan- 
sive power and force pt steam, I shall proceed to describe 
my improvements grounded tiiereon; and in so doing, I 
shall find it necessary v to mention the entire steam-engine^ 
and its parts, to which, as an invention well known, I nei-'' 
ther can nor do assert any exclusive claim ; but at the sanM^ 
time I must here observe, that, from the nature of my saicT 
discovery, and its application, there can be no difficulty ia 
distinguishing my said improvements from the improved, 
engine, as to its other common and well known component 

parts. ' ;■../; 

J St. If the engine be ecMstructed originally with the in- 
tention of adopting my said improvements, it ought to have 
two steam-vessels of different dimensions, according to the 
temperature or the expansive force determined to he com- 
municated to the steam made use of in working the en- 
gj^kf^^'hc smaller sDRU»-ve§fel^pr:0ylin[dery jftustbea 



• ii* ■ 



measure 
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ffieasurc for the larger. For example, if steam of forty 
pounds the square inch is fixed on, then the smaller steam* 
vessel should be at least one-fortieth part the contents of 
the larger one. Each steam-vessel should be furnished 
Avith a piston, and the smaller cylinder dhould have a com- 
munication both at its top and bottom (top and bottomr 
being here employed merely as relative terms, for the cy- 
linders may be worked in a horizontal, or any other re- 
quired position, as well as vertical). The small cylinder, 
I say, should have a communication both at its top and 
bottom with the boiler which supplies the steam ; which 
communications,' by means of cock&^or valves of any con- 
6tructi<Mi adapted to the use, are* to be alternately opened 
and shut during the working of the engine. The top of 
'the small cylinder should have a communication with the 
bottom of tne larger cylinder, and the bottom of the smallet 
nne with the top of the larger, with proper means to opth 
and^shut these alternately by cocks, valves, or any other 
well known contrivance. And both the top and bottom of 
the larger cylinder or steam-vessel should, while the engine 
-is at work, communicate alternately with a condensing- ves- 
sel, into which a j^t of water is admitted to hasten the con- 
densation ; or the condcnsing-vessel may be cooled by any . 
other means calculated to produce that effect. Tnings 
being thus arranged, when the engine is at work^ steam 
of high temperature is admitted from the boiler, to act by 
its elastic tbrce on one side of the smaller piston, while the 
steam which had last moved it has a communication with 
the larger steam-vessel or cylinder where it follows the 
larger pistba: now moving towards that end of Its cylindet 
which is open to the condensing- vessel. Let both pistons 
end their stroke at one time, and let us now suppose them 
•both at the top of their respective cylinders, ready to de- 
scend ; then the steam of forty pounds the square inch cn- 
\ tering above the smaller piston will carry it downwards, 
while the steam below it, instead of being allowed to escape 
into the atmosphere, or applied to any other purpose, will 
pass into the larger cylinder above its pistori, which will 
take its downward stroke at the same time that the piston 
of the smaller cylinder is doing the same thing; and while 
this goes on, the steam which last filled the larger cylinder 
in the upward stroke of the engine will be passed into the 
condenser, to be condensed during the downward stroke. 
When the pistons in the smaller and larger cylinder have 
thus been made to descend to the bottom of their respective 
cylinders, then the steam from the boiler is to be shut off 

Y 2 from 
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^ftithe top^'Etid adautt^ to. the bottom pf the smAlkr 
cyliader, and the cotnraunkation between the bottom of 
the smaller ^uad the top of the larger cylinder is also to be 
cut off, and the communication to be opened between the 
top of tlie smaller and the bottom of the larger cylinder } 
ihe steam f which in the downward stroke of the engine 
iiljed the larger cylinder, being now open to the condenser, 
and the communication between the bottom of the larger 
eyiinder and the condenser shut ofT; and so alternately ad- 
.mitting tlie steam to the different sides of the svi^aller piston, 
.while the stcsun last admitted into the smaller cylinder ' 
pftS:Se9 ailternately to the different sides of the larger piston 
m the latter cylinder, the top and bottom of which are 
made to communicate alternately with the condenser. In 
an engine working with the improvements which have been 
just described) while the steam is admitted to one side of the 
.piston in the smaller cylinder, the steam on the other side 
•has. room made for its admissioti into the larger cylinder on 
one side of its piston, by the condensation going on on the 
other side of the large piston which is open to the con* 
denser; and -that waste of steam which takes plac^ in t^n* 
-gines worked only by the expansive force of steam, from 
steam passing the piston, is prevented; for all steam that ' 
passes the piston in the smaller cylinder is received into the 
larger. In such an engine, where it may be more conve- 
nient for any particular purpose, the arrangemetit may be 
altered, and the top of the smaller made to communicate 
with the top of the larger, and the bottom of the sm^ler 
with the bottom of the larger cylinder; in which case the 
only difference will be, that when the piston » the sma^kr 
cylinder descends that in the larger w;ll ascend^ and while 
the. latter descends the former will ascend ; which for some 
particular purposes may be more convenient than the ar- 
rangement before described. 

Sdly * As the difficulty of giving a proper degree of strength • 
to large cylinders, and the cases for the same, which are to 
be exposed to the action of strong steam, increases in pro^ 
portion as their size is augmented ; instead of employing^ 
besides the smaller cylinder 6r steam measure, one cylinder 
only of large diatoeter in steam-engines of great power, I 
«ofl>etim^s prefer substituting for the latter cylinder two or 
more cylindeis of smaller diameter, but of such dimension^' 
that their capacity, and the area of the pistons worked in 
them, are equal to the area of the one piston, and the ci^- 
paciiy of the one cylinder which otherwise would be ne- 
cessary ; and ikueh substituted cylinders are made to com* 
... municate' 
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jDunioite with each other, that they nu^ at one and the 
aame time receive and part with the steam by which tha 
engine is worked ; and their respective piston rods are so 
connected' with one another, or with other parts of the. 
Riachinery, that the pistons may act together^ 

3dly. With regard to steam-engines which are already- 
constructed, I improve the same by adding thereto a smajl^ 
cylinder or measure for the steam admitted to the working 
cyliiwier: this improvement may be introduced with, great 
advantage into the steam*engines constructed according tOr 
Mr. Watt's improvements ; which small cylinder n>ay be 
either employed only as a measure of the steam, or a piston 
piay be worked in it by the expansive force of the .steam^ 
before it be allowed to pass into the present workifngcyv 
linder or steam-vessel, which in that case must have na 
direct communication with the boiler, but must be supplied 
with steam through the medium of the small added cybndeic 
or steam measure. To make this more intelligible, suppos^ 
the steam measure or small cylinder added to one of Mr^ 
Watt's single engines, or to one of similar construe-* 
lion, and that the small added cylinder is furnished wivh 
a piston to work by the expansive force of the steam^ 
while the larger cylinder works by condensatio^i 5 then all 
that is necessary is, that the top of the smaller added ey-^ 
linder be connected with the boiler, and iiimished with 4 
cock or valve to shut oS* the steam, and that the boiler be of 
sufficient strength : let a pipe pass fr^ the top to the boU 
Com of the smaller ^dded cylinder, furnished with a cock of 
ir^ve, by which a coumounication may be made between 
the two sides of th^ piston in th^ said, cylinder; let a [np^ 
dso pass from the bottom of the smaller cylinder to the top 
of the larger ; let the larger cylinder, as is now commonly 
the case in practice, have a pipe passing from its top.tait? 
bottom, by which a communication can be made between 
the two sides of the piston in the large cylinder ; and let 
tbe l^ige cylinder communicate with a cpndensing-v^s^el, 
with valves, cocks, or any other contrivance to open or 
shut tbe different communications when necessary. Things 
being thus arranged, suppose the engine at work, and the 

fU9tons in both cylinders at the top of their respective cy- 
inders, and supposfi the steam admitted to enter the sipajl 
cylinder above the piston ; while the ^team is thus epti^iv- 
ing^ let the communication between the bottom of tl)^ 
small cylinder and th^ top of the l^ge on(3 h^ open, whilje 
the bottom of the large*one is open to the condenser ; then 
both' pistons will descend. When they have reacbied tjje 

V 3 bouoni 



Digitized by VjOOQIC 



343 Patent fxir certain Improvements 

bottom of their respective cylinders, the communications 
between the boiler and the small cylinder, between the 
small cylinder and large cylinder, and between the latter and 
the condenser, miist all be shut oflF; and the communica- 
tions must be opened between the two sides of the smalle? 
piston and between the two sides of the larger piston t then, 
as the pistons ascend, the steam which was last admitted 
above the small piston will pass to its under side, while the 
steam- which was last admitted to the top of the large from 
the lower part of the small cylinder will pass into the lower 
part of the large cylinder unrler its piston, and both pistons 
will at the same time ascend by the action of the counter-r 
weight, or the momentum of the fly, as the case may be. 
When both pistons have reached the top of their respective 
icylinders, the last-mentioned communications are shut, and 
the others are opened as before, ami both will descend ; the 
3team which was last admitted to the under side of the small 
jwstoti passing into the upper end of the large cylinder, while 
the steam last introduced below the piston of the large cy- 
linder ^oes off to the condenser. Or an arrangement similar 
to the following may be adopted : Let only tne bottom part 
of the smaller cylinder have a conmipnication with the 
boiler, and let there be also a communication between the 
bottom of the smaller and the top of the larger cylinder, and 
Unothe? conamunication between the top part of botii cy^ 
linders, which last-mentioned communication always re- 
mains open I and let the top and bottom of the large cy- 
linder dso communicate by means of a side pipe; and 
let the bottom part of the large cylinder coipmunicate witl^ 
a cdndenser. Things being thus arranged, when steam is 
admitting into the lower part of the smaller cylinder, the 
piston in that cylinder will ascend 5 the communication 
petween the top of the two cylinders being then open, to 
allow the steahi above the smaller piston to pass into the 
top of the larger, where it is not to be detainea, but, along 
with the steam above the piston in the large cylinder, to bfe 
allowed to pass under the last-mentioned piston (which \% 
now ascending as well as the piston in the smaller cylin- 
der), the communication between the twp sides of the large 
piston being now open, and the communication with the 
condenser shut off. Both pistons having reached the top 
of their respective cylinders, the pomnrtu nidations which 
before were open must now be shut (excepting the ccmr 
mpnipation between th^ two cylinders at their upper part), 
and the communications between the bottq;m of the smaJi 
and the top of the large^ and between the botton^ of the 
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T>ifg€ and the condenser, must be opened : the steam last 
admitted into the lower part of the smaller cylinder will 
now ascend into the top of the latter and expand itself^ 
following the pietoa of the larger cyliniler which is now 
descending, its other side being open to the condenser; 
and (a« tlie tops of the two cylinders communicate) steam 
will also pass in*o4he top of the smaller cylinder above its- 
piston, so that both pistons descend together to tlie bottom, 
dflheir respective cylinders; wheo a fresh charge of steam* 
is again to be admitted for a fresh stroke of the engine. 

4thly. If my improvements be applied to one of the en- 
gines known by the name of Watt's double engine, the 
working cylinder must have no direct comnmnication witk 
the boiler, but must be oiade to eommunicate at its top 
and bottom alternately with the lower and upper part of 
the smaller added cylinder, or simply, as the case nuiy be, 
at its top and botftom, with the steam measure, which has 
a direct communication with the boiler ; the effect of whkh 
must be sufGcieatly obvious from the details I have already 
given res^pecting the nature of my invention, and the way 
in which the same is to be carried into actuid practice. 

Sthly. With regard to steam-engines, in which dbe «e* 
parate steam meas8ie may not be thought advisable, tb« 
satme may be improved by ^he application of my aforesaid 
discovery, by making the boiler, and the steam case or cases 
in which the working cylinder or cylinders is or are itt-* 
closed, much stronger than usual ; and by altering the stmcr^ 
ture and dimensions of the cocks, vahres, slides, or othei 
means of admitting steam from the boiler into the cylinder 
or cylinders, in such a manner as that the steam may be 
admitted very gradually by a progressive enlargement ot the 
aperture, so as at first to wiredraw, and afterwards admit 
more freely the same. The reason for this precaution, is 
this : Steam of such great elastic force as I employ, if ^* 
tnitt^d suddenly into the cylinder or cylinders^ Avhen more 
than one working cylinder is employed, would strike with 
a force that would endanger the safety and durability of the 
engine. The aperture allowed to the valve,- cock, or other 
contrivance for admitting steam into the cylinder or cylin- 
-ders, should be regulated by the following consideration : — 
If the intention is that the engine should work only, or al- 
most wholly, by condensation, the steam in passin^^ into 
thccyKnder or cylinders should be forced to wiredraw itself, 
as I have already "said, but so that the piston or pistons 
may perform the whole or a creat part of the stroke by the 
ii«ie the intended quantity of steam has been admitted' into 
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the cylinder or cylinders : for example, when steam of forty 
pounds the square inch is used, such a quantity of the same 
as shall be equal in volume to one-fortieth of ihe capacity 
of the cylinder o» cylinders, and so in, proportion/ wh«^ 
steam of any other force is employed; and when the re* 
quisite quantity has been admitted, the steam is to be shut 
oflF till the proper moment/ for admitting a fresh quantity. 
But if it is intended that advantage shall also be taken of 
the elastic force of the steam acting on one side of the piston 
or pistons, while condensation goes on on the other side^ 
then the steam must be admitted more freely, bu| still wnth 
caution at the first, for the reason already mentioned. And 
in this, as well as in ever)' other application of my said im- 
provements, grounded on my saia discovijsry of the law of 
expansibility of steam, due and effectual mean^ must; b^ 
V8ed to iifep up the requisite temperature of all ihe parts of 
the apparatus into which the steam is admitted, and ii^ 
which It is not intended to be, condensed. And here it rnay 
be proper to state, that, instead of the obvious and usua) 
means for accomplishing this, namely, inclosing tbepi in 
the boiler, or in a steam case or cases communicating with 
the boiler, the following method may sometimes be u^ed 
with advantage, viz* a separate fire under the steam ca$# 
or casesr, which, in that event, will become a boiler or 
boUers, and must be furnished with a safety-valve or valves 
to regulate the temperature. By means of the last-men-* 
tioned arrangement, the steam from the smaller cylinder or 
iteam measure (when either of these is employed) may b^ 
admitted into the larger cylinder or cylinders kept at a higher 
temperature than the smaller, by which its power to expand 
itself may be increased; and, on the contrary, by keeping 
the larjger at a lower temperature than the smaller, its ex-r 
paiuibiiiiy will be lessened; which, on particular occasions^ 
ai^l for particular pur])oses, may be desirable. In ^very 
ciee care must be taken that the boiler, the case or cases 
in which the cylinder or cylinders is or are inclosed^ the 
steam pipes, and generally all the parts exposed to the ac* 
tiou Of the expansrve force of the steam, be of a strength 
proportioned to the high pressure to which they are to be 
exposed. With rtgard to the due degrees of strength of 
the parts of all my said improvements, together with the 
naUire of the materials, and the proportions of the same^ 
except as herein described, I forbear any further de^rip* 
tion, on account of the numerous variations to which tne 
. same must be subjected ; and because every engineer, of 
sufficient skill to be employed in wprks of thl3 nftture, willj 
4 , without 
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without difficulty, arrange and determine the same accord* 
ing to the nature of the case. 

Lastly- I have to observe, that, to avoid unnecessary 
tautologies ia speaking of the proportion that ought to 
6ubsist oetween the smaller cylinder or the steam measure 
iind the larger cylinder, or the quantity of steam to be ad- 
tnitted to tne working cylinder, where a separate smaller 
cylinder or steam nidasare is not adopted, though I have 
mentioned the regular proportions, as, for example, of a 
measure or quantity equal to one- fortieth of the working 
cylinder when steam of forty pounds the square inch is to 
be employedrj or equal lo one- thirtieth, or one-twentieth, 
when steam of thirty or twenty pounds the square inch U 
to be used ; yet these are not the only proportiona ihal may 
be used ; for, though it may not be aavisable thU die pro«- 
portion of the smaller cylinder or steam measure jAould in 
any case be made much suialler than I have stated, yet, in 
making it larger, considerable latitude may be allowed : for 
example, witn steam of forty pounds the square inch, a 
smaller cylinder or n^easure of one- twentieth, or even larger, 
or of some intermediate proportion, may be eitiploycd inr 
stead of one ^f a fortieth of the capacity of the larger o^ 
working cylipder ; and so with steam, of any pther givea 
strength. And it may be advisable, that in a number of 
engines this should be the case, because of the difficulty of 
preventing some >vaste of steam or partial condensation 
which m^ght lessen the rate of working, if not allowed for 
in the si»e of the smaller cylinder or steam measure ; or in 
the quantity of steapp admitted directly from the boiler into 
the working cylinder, where no smaller cylinder or stean> 
measure is employed : and in every case the engine, whei| 
got ready for v\ork, whatever may be the proportion that 
has been adopted as intended to be worked with, 6houl4 
have its power tried, by altering the load on the valve that 
^ascertains the force, of the steam, in order that the strength 
of steam best adapted for the engine may be ascertained ; 
for it may turn out to be advantageous that the stean^ 
fihould be employed, in particular engines of an elastic 
force, isomewhat over or under what was first intended. 

Jn witness wberejf, &c. 
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LXV. On the Cfwmical Nature of Blighted Corn, E2t- 
traded from a Memoir read at the Institute SOtk Ven-- 
demiairey Year J 2, By Messrs. Fourckoy and Vau- 

' auEUN*. 

JL HE bligbt in cona has already en^ged^he attention of 
many chemists. Parmentier found m it a foetid greasy 
Substance mixed with charcoal ; Cornette has discovered 
its oily nature; and M. Girod-Chautrans has announced, 
in the year 12, the existence of an acid both free and com- 
bined, which he conceived to be of a peculiar nature* 

tt is smc6 this last discovery was aniXHinced to the In^ 
slttute )^\\s author, towards the end of the year 12, that 
M! Vat^fclin and I applied ourselves to examine With ac- 
curacy iffis diseased vegetable miatter. 

The blight, it is known, is, in fact, a disease of the grain 
which presents under the husk of the seed, where the fa- 
rinaceous substance • ought to be found, a black powder, 
greasy and fo&tid, distinguished by the danger<5u8 quality 
of inriecting other grain by contiact, and communicating to 
it the property of growing up blighted. The mbst effectual 
means of destroying the contagion, and preventing the dis- 
ease from re-appearing, is, to wash the grain with linie 
water, or an alkaline solution : without this precaution, 
which IS now in general use among all well-informed hus- 
bandmen, the disease is uniformly reproduced. 

The blighted grain on which ouf experiments were made 
was furnished, oy M. Girod-Chautrans, whose zeal for' 
the advancement of science, and enlightened love of n»- 
i^ural history, are well known. 

When pounded in a mortar of flint, and separated from 
Its husk, the blight communicated to hot alcohol a greenish 
fellow colour, but no acid property ; and there was sepa^- 
rated a dark green oily matter ot the consistence of butter, 
and acrid like rancid fat. Ether, also, produced the sepa?- 
lotion of the same oil. . 

- •The substance, after being thus acted on by the alcohol,^ 
stiU preserved its gteasy feel, and its peculiar odour of sea^ 
ware. When washed with five timestits weight of boiHng 
water, the water assumed a reddish brown colour, a foetid 
odour, somewhat of a soapy quality, and a decidedly acid 
character. When examined by different appropriate re-? 
agents, the acid was proved to be the phosphoric, 

• From AnnaXes du Xasdum tCHistoire NaturelUy No. 35. » 
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By washing 4he pure blight with boiling distilled water, 
without treating it with alcohol, the liquor became sensibly 
acid, and when saturated with potash yielded a precipitate 
of an animal matter mixed with phosphate of ammonia and 
«iagnesia, at the same time exhibiting every mark of the 
^)resettce of an alkaline pho.^phate. Thus have these expe- 
riments confirmed the opinion that phosphoric acid exists 
tmcombined in blight ; for we have a sufficient proof oF 
this in its fixity, its insolubility in alcohol, its solubility 
in water, and its precipitation by lime water, &c. 

The water held in solution, after the acid had been pre- 
cipitated by potash, a fnetid animal matter, altogether si- 
tnilar in its colour, odour, and in the phaenomena of its 
precipitation by ditferent re-agents, to that which is found 
in water where the gluten of flour has l>een left to putrefy* 

After the successive action of the alcohol and water,. the 
blight of wheat still retained its foetid odour and greasy feel. 
When distilled with a naked fire, it yielded one-third of its 
weight of water containing acidulous acetate of ammonia; 
nearly one-third of a dark brown concrete oil, very similar 
to adipoc^re in its form, consistence, and easy fusibility ; 
also 0*23 of a charcoal, which left, by incineration, a white 
cinder weighing onc-huntlredth part of the original quan- 
tity of blight, and consisting of three-fourths phosphate of 
magnesia and one-fourth phosphate of lime. 

We examined blight without removing the husk, and 
found that this had no influence in varying the ultimate re- 
sult of the analysis. 

We would conclude, from the examination w hich we 
•have just detailed, that the blight of wheat contains, 

1. A green oil, having the consistence of butter, foetid 
^d acrid, soluble in heated alcohol and ether, forming 
nearly a third of the weight of the blight, and communl- 
caiting to it its greasy feel. 

9, A vegeto-animal matter soluble in water, insoluble in - 
alcohol, and precipitating the greater number of the me- 
tallic salts as well as nut-galls. It foi-ms rather less than 9 
fourth part of the blight, and resembles completely the sub- 
stance which is produced by the putrefaction of gluten. 

3. A charcoal, amounting to a fifth part, which give^ a 
black colour to the whole mass, and is at once the prdof 
^nd the jeffect of a putrefactive decproposition; as it is ^so 
ill garden mould, and indeed in the remains of all putrefied 
prganic compounds. 

4* Phosphoric aci4 in a free state, forming only 0*004 of 
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the blight, but sufficing to give it the power of reddening 
vegetable blue&. 

5, JLa*t)y, The phosphateg of ammonia, of magnesia, 
%nA lime, in the small proportion of soqfie thousand pwta. 

Thii&'lhe blight of wheat is only a residuum of putrefied 
farina^ which, instead of the cQcf^tituent elements of tluf 
lasl, viz. starch, gluten, saccharine matter, contains only 
a kind of charred oily substance very similar to that specie^ 
of bitumen which derives its origin from animal or vegetoi- 
animal bodies. 

We woold here call to mind, that properties very similar 
to those of the blight of wheat were presented to us during 
our examination of gluten decomposed by putrefaction, ana 
ihat the products of the one approach so near to those of 
the other, as to render it difficult, in some cases, to avoid 
confounding them. Indeed, it recjuires considerable expe- 
rience in chemical operations to discover the slight differ- 
ences existing between these two putrefied piasters ; for they 
consist only in those slight shades which are caught witn 
difficulty. 

However interesting the Vesults of this analysis may ap- 
pear, we must admit ttjat the knowledge whicn they afford 
regarding the nature of blight serves to throw but little light 
on its cause, or its contagious quality ; which is now proved 
by so many experiments, that there can no longer remain 
the slightest doubt : we must also confess that thes^ results, 
while they show blight to consist of the residuum of putre^ 
fied farina, do not completely accord with the ideas of those 
philosophical agriculturists who regard this disease as the 
necessary effect of contagion ; for, agreeably to our analysis, 
it would seem equally reasonable to consider it as the ^0ect 
of putrefactive decomposition, which may arise from maiiy 
other circumstances besides the influence of infection*. 

These results induce us also to think that the septic pro- 
cess, which necessarily precedes the formation of olight in 
every case, whether arising from coptagions or occurring 
spontaneously, attacks in particular the gluten, and antici- 

fates, nay, prevents the formation of $tarch ; for ye well 
now that this matter, of which no traces are discoverable 
in blight, suffers no alteration from the putrefaction which 
attacks so violently the Substance of gluten. ' 

♦ From 8ir Joseph Banks's paper which we have laid before our readers, 
we have a right to consider blight as a vegetable fungus. If this be admitted, 
it is easy to conceive that, the organization of the grain being destroyed by 
the riK>oting of the roots of the fuogi, 4 8lQw4^oii>pofiiitian of the seed must^ 
faU©w*— Edit. 
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LXVI. EjBpetintenial Inquiry into the Proportion of the 
several Gases or Elastic ttuids constituting the Atmo* 
sp/iere. By John DAtTON*. 

J-k a former paper which I submitted to this society, *' oif 
the constitution of mixed gases," I adopted such propor- 
tions of the simple elastic fluids to constitute theatmosphem 
as were then current, not intending to warrant the accuracy 
of them al]> as stated in the said paper : my principal ob« 
ject in that essay was, to point out the manner in whkh 
mixed elastic fluids exist together, and to insist upon what 
I think a very important and fundamental position in the 
doctrine of such fluids ;'^namely^ that the elastic or repuU 
.sive power of each particle is confined to those of its owa 
kind ; and cpnsequeiitly the force of such fluid, retained in 
6 given vessel, or gravitating, is the same in a «^parate as 
in a mixed state, depending upon its proper density and 
temperature. This principle accortls with all experience^ 
and I have no doubt will soon be perceived and acknow-- 
ledged by chemists and philosophers in general; and ita 
application will elucidate a variety of iiacts which are 
otnerwise involved in obscurity. 

Tlie cAjjects of the present essay are, 

I . To determine the weight of each simple atmosphere^ 
abstractedly ; or, in other words, what part of the weight 
of the whole compound atmosphere is due to azote, what 
to oxygen. Sec. 8cc. . 

*S. To determine the relative weights of the difierent 
ga$es in a given volume of atmospheric air, such~. as it t« 
at the earth^s surface. 

3. To investigate the proportions of the gases to ^ach 
other, such as they ought to oe found at different elevations 
above the earth's surface. 

To those who consider the atmosphere as a chemical 
compound, these three objects are but one] others, who 
adopt my hypothesis, will see they are essentiially distinctj. 
With respect to the first : it is obvious, that, on my hypo- 
thesis^ the density and elabtic force of each gas at the earth's 
surface are the effects of the weight of the atmosphere of 
that gas solely^ the different atmospheres not gravitating 
one upon another ; whence the first object will be obtainea 
by ascertaining what share of elastic force is due to 6;ach ^as 
\^ a given volume of the compound atmosphere ; dr, which 

* From Matwhester Transactiom, second team, voL i. 

amountu 



Digitized by VjOOQIC 



350 On tke Pr(^or\mi of 

amounts to the same thing, by finding how much the gived 
volume is diminished under ^ constant pressure, biy the 
abstraction of e4ch of it« irigredients singly. . Thus, if it 
should, appear that, by exl^raciing^^he .oxygenous ga^ from 
any mass of atmospheric air, the whole was diiififinished 
I -5th in bulk, stijl being subject to a pl*ft»sure of 3<!r iiich^ 
of mercury ; then it ought to be inferred that the oxyge- 
nous atiBosphere presses the earth with a force of 5 inchfs 
of mercury, &c» 

. Li order to ascertain the second pointy it will be further 
necessary* to obtain the specific gravity of each gas ^ that is, 
the relative weights of a given voluuie.of each i» & pure 
sti^e, subject to the same pressure and temperature. For^ 
the weight of each ga» m any given portion of atniospherie 
air. must be in the compound ratio of its force and specific 
gravity. : 

With i^npect to the third object, it may be observed, 
that those gases which are specifically the heaviest mu3t 
decrease in density i\\Q quickest in ascending. If the earth's 
atmosphere had been a homogeneous elastic fluid ot the 
fame weight it is, but ten limes the specific gravity, it 
liftight easily be demonstrated that, no sensible portion of it 
could have arisen to the sunimits of the highest mountains. 
On the other hand, an atmosphere of hydrogenous gas, of 
Jhe same, weight, would support a column of mercury 
nearly 29 inches on the summit of Mount BJanc. 
: The several gases constantly found in every portion of 
atmospheric air, and in such quantities as are capable of 
being appreciated, are azotic, oxygenous, aqueous vapour, 
and carbonic acid. It is probable that hydrogenous gas 
also is constantly present, but in so small proportion as 
not to be detected by any test we are acquainted . with r 
it must therefore be confounded in tlie large mass of azotic 
gas. 

I. Of the JVeight of the OTi/gcnotis and Azotic Atmospheres^ 

Various processes have been used to determine the quan- 
tity of oxygenous gas, 

1 . llife mixture of nitrous gas and air over water* 
; 2. Exposing the air to liquid sulphuret of potash or lime, 
with or without agitation. . ^ , ' . 

3. Exploding hydrogen gas and air by electricity, 

4. Exposing the air to a solution of green sulpHaf or 
muriat of iron in water strongly invpregnated with ju- 
trous gas. 

5. Burning phosphorus m the air. 

'' : . la 
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In all these cases the oxygen enters hito combination and 
loses its elasticity ; and if the several processes be conducted 
skilfully, the results are precisely tUe same from all. In 
all parts of the earth, and at every season of the year, the 
bulk of any given quantity of atmospheric air appears^ to be 
reduced near^ 21 per cent, by abstracting its oxygen. This 
fact, indeed, has not been generally admitted tiH lately^ 
some chemists havr jg found, as they apprehended, a great 
difference in the quantity of oxygen in the air at different 
times and places ;. on some occasions 20 per, cent, and on 
bthers 30, and more, of oxygen are said to have been found. 
This I have no doubt was owing to their not understand- 
ing the nature of the operatioir, and of the ciTCumstances 
influencing it. Indeed, it is difficult to see, on any hypo- 
thesis, how a disproportion of these two elements should 
ever subsist in the atmosphere. -^^ ' 

As the first of the processes above mentioSBWiks been 
much discredited by late authors,^ and as it %^pears from 
my experience to be not only the most elegant and expedi- 
tious of all the methods hitiierto used, but also as correct 
as any of them when projSferly conducted, I shall, on thi^ 
occasion, animadvert hpto it. ' . 

t . Nitrous gas may be obtained pure by hitric acid di- 
luted with an equal bulk of water poured upon topper or 
mercury ; little or no artificial heat should be applied. — 
The last product of gas. this way obtained does not contain 
any sensible portion of azotic gas ; at least, it may easily be 

fot with less than 2 or 3 per cent, of that gas. It is pro- 
ably nearly free from nitrous oxide also, when thus ob- 
tained. 

2. If IGO measures of common air be put to S6 of pure 
jhitrpus gas in a tube 3-lOths of an inch wide and 5 inches 
long, after a few minutes the whole will be reduced to 7g 
or 80 measures, and exhibit no signs of either oxygenous 
or nitrous gas* 

3. If 100 measures of common air be admitted to 72 of 
nitrous gas in a wide vessel over water, such as to form a 
thin stratum of air, and an immediate momentary agitatiorf 
be used, there will, as before, be found 79-or 80 measurcai 
of pure azotic gas for a residuum. ' - * 

^4, If, in the last experime;it, less than 72 measures of 
nitrous ga^ be used, there will be a residuum containing 
oxygenous gas;iff«ore, then «ome residuary nitrous ga« 
will 4>e found. - '^ 

These facts clearly point out thfe theory of the prbicess^ 
th( demeats of oxygen may combme with a certain portion 
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•f nitrous gas, or with twic? th^t partion,^ biit with no 
iDterraediate quantity. • In the former case nitric acid is the 
fcsult ; in the latter nitrous ac^d : but as bf>th these may be 
{brtned at the same time^ one |>art of the oxyger^ going to 
one of nitrous gas, and another to two, the quantity of 
nitrous gas absorbed should be variable; from 36 to 72 
^r cent., few common air. This is the princi^wd cause oi* 
that diversity which has so much appealced u^ the results of 
chemists on this subject. In factji all the gradation in 
quantity of nitrous gas from 36 to 79 may actuatJy be x>b- 
«erved with atmospheric air of the same purity & the wider 
the tube or vessel the mixture is made in, the quicker the 
combination is effected ; and- the more exposed to "water, the 
greater is the quantity of nitrous acid, and the less V fiitricjp 
that is formed. 

To use Qhrous gas for the purpose of eudioiftetry, there- 
fore, we Wtif attempt to form nitric acid or nitrous wholly, 
and withdiig • mixture of the other. Of these the former 
appears from my experiments to be fi(k>st easily and most 
accurately effected. In order to tliis, a narrow tube is ne- 
cessary ; one that is just wide enough to let ^ air pass water 
without requiring the tube to be agitated, is best. Let little 
more nitrous gas than is sufficient to form nitric acid be 
admitted to the oxygenous gas ; let no agitation be used | 
and as soon as the diminution appears to be over tor a mo- 
ment, let the residuary gas be transferred to another tube^ 
and it will remain without any further diminution of con- 
sequence. Then i^ths of the loss will be due to. oxygen-'-* 
The transferring is necessary to prevent the nitric acid 
formed and combined with the water, from absorbing tb« 
remainder of the nitrous gas to form nitrous acid. - 

Sulphuret of lime is a gotxl test of the proportion of 
oxygen in a given mixture, provided the liquid be not more 
than 90 or 30 per cent, for the gas (atmospheric air) : if 
the liquid exceed this, there is a portion of azotic gas im- 
bibed somewhat uncertain in quantity. 

Volta's eudiolneter is very accurate as well, as elegant and 
wpeditious : according to Monge, lOQ oxygen require 1 96 
measures of hydrogen ; according to Davy, 1.92 ; but from 
the most attentive observations of nly own, 1S5 are 9ufii- 
^ient; In atmospheric air I always find^ per c^nt. djpii- 
^utiw when. £red wjth. an excess of hydrogen ; that ts^ 100 
common air with, 60 hydrogen become 100 after the ex- 
t>^Qsion> and no oxygen is found in the VeSidu^mt^.h^e^l 
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f . Of the JVetght of the Aqueous Vapour Atmosphere. 

1 have, in a former essay, (Manchester Mem. vol. v. 
p. 2, page 559,) given a table of the force of vapour in 
vacuo for every degree of temperature, determined by ex-, 
periment, and in the sequel of the essay have shown that 
the force of vapour in the atmosphere is the very same as in 
vacuo, when they are both at their utmost for any given 
temperature. To find the force of aqueous vapour in thp 
atmosphere, therefore, we have nothing more to do than 
to find that degree of cold at which it begins to be con- 
densed, and opposite to it in the table above mentioned 
will be found the force of vapour. PVom the various facts 
mentioned in the essay, it is obvious, that vapour con- 
tracts no chemical union with any of the gases in the at- 
mosphere; this fact has since been enforced in the Annales 
de Chimie, vol. xlii. by Clement and Desorme. 

M. De Saussure found by an excellent experiment, that 
dry air of 64° will admit so much vapour as J^ increase its 
elasticity ^cj-th, — ^This I have repeated nearly m his man- 
ner, ana found a similar result. But the table he has given 
lis of aqueous vapour at other temperatures is vQ,vy far 
wrong, especially at temperatures distant from 64". — ^The 
numbers were not the result of direct experiment, like the 
one above. — If we could obtain the temperatures of all 
parts of the earth's surface, for any given time, a mean of 
them would probably be 57*^ or 58*^.' "Now, if we may sup- 
pose the force of vapour equivalent to that of 5.5*^, at a 
medium, it will, from the table, be = to '443 of mercur}^, 
or nearly ^^ ih of the whole atmosphere. This, it v ill b(5 
perceived, is calculated to be the weight of vapour in the 
whole atmosphere of the earth. If that incumbent over 
any place at any time be required, it may be found as di- 
rected above, 

3. Of the Weight of the Carlonic Acid Atmosphere, 

From some observations of Humboldt, I was led to ex- 
pect about yX^dlh part of the weight of the atmosphere to 
he carbonic acid gas : but I soon found that the proportion 
was immensely overrated. From repeated experiments, all 
nearly agreeing in their results, and made at different sea- 
sons of rhe year, I have found, that if a glass vessel tilled 
with 102,400 grains of rain water be emptied in the open 
air, and 125 grains of strong lime water be poured in, and 
the mouth then closed ; by sufficient time and agitation,^ 
the whole of the lime water is just saturated by the acid 
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gas it finds m that volume of air. But 125 grains of the 
lime water used require 70 grain measures of carbonic acid 
gas to saturate it ; therefore, the 102,400 grain measures of. 
common air contair^70*of carbonic acid, or -p^^th of the 
whole. The weight of the carbonic acid atmosphere then- 
is to that of the whole compound as 1 : 1460 ; but the 
weight of carbonic acid gati in a given portion, of air at the 
earth's surface, is- nearly ^^J^^th of the whole; because 
the speoific gravity of the gas is 1^ that of common air^ 
I- have since found that the air in an assembly, in which 
two hundred people had breathed for two hours> with the 
windows and doors' shut, contained little more than I pep 
eent. of carbonic acid gas-. 

Having now determined the force with which each at- 
mosphere presses on the earth's surface, or in other wordfr 
its weight, it remains next to inquire into their specific 
gravities. 

These may be seen in the following table; 

Atmospheric air - - l^-OOO* 

Aaotio gas - - - '96& 

Oxygenous gas= - - I'lSj; 

Carbonic acid gas* - 1*500 

Aqueous vapour - '700 

Hydrogenous gas - - '077^ 

Kinvan and Lavoisier are my authorities- for these num- 
Bers, except oxygenous gas and aqueous vapour. For the. 
former I am inaebted to Mr. Davy's Chemical Researches ;^ 
his number is something greater than theirs:. I prefer it, 
because, being determined with at least equal attention to 
accuracy with the others, it has thi» further claim for cre- 
dit, that 21 parts of gas of tfiis specific gravity, mixed with 
79 parts of azotic gas> make a compound of exactly the^ 
same specific gravity as the afmosphere, as tfeey evidentfy 
ought to do, setting aside the unfounded notion of theip 
forming a chemicaT compound. The specific gravity of 
aqueous vapour I have del ertmnied myself, both by analytic 
and synthetic methods, after the manner of De Saussure ;. 
that is, by abstracting aqueous vapour of a kiiowri force 
fi-om a given qaantity of air, and weighing the water ob- 
tained—and admitting a given weight of water to dr)' air,, 
and comparing the los^s with the increased elasticity. De 
Saussure makes the specific gravity ta be ,71 or ,7^; but 

• The specific gravity of hydrogen must be. rated too low : if 100 oxygen 
require 185 hydrogen by measure, according to this 89 oxygen would re» 
<iu\rc only 11 hydrogen to form water; whereas 85 require 15. Hydrogeii' 
6ught to tte found about l-20tli part orthe weight of common air. 
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he used caustic alkali as the absorbent, which would extract 
the carbonic acid as well as the aqueous vapour from the 
air. From the experiments of Pictet and Watt, I deduce 
the specific gravity of aqueous vapour to be ,61 and ,67 re- 
spectively. Upon the whole, therefore, it is probable that . 
,7 is very nearly accurate. 

We have now sufficient data to for^i tables answering to 
the two first objects of our inquiry. 

I. Tahle of the Weights of the different Gases constituting 
the Atmosphere. 

Inch, of mercury. 
Azotic gas - - - 23*36 

Oxygenous gas - - - 6*18 

Aqueous vapour - -r -44 

Carbonic acid gas - - •02 

30-00 

IT, Talk of the propwtional Weights of the different Gases 
in a given Volume of Atmospheric Air, taken at the Sur- 
face of the Earth. 

percent 

Azotic gas - - - 75*55 

Oxygenous gas * - 23*32 

Aqueous vapour •^ - 1*03* 

Carbonic acid gas - —MO 

100*00 

III. On the Proportion of Gases at different Elevations. 

M. BerthoUet seems to think that the lower strata of the 
atmosphere^ought to contain more .oxygen than the upper, 
because of the greater specific gravity of oxygenous ga«, 
and the slight afcnity of the two gases for each other, ^ee 
Anna], de Uhimie, torn, xxxiv. p. 85.) As I am unable to 
conceive even the possibility of two gases being held toge- 
ther by affinity, unless their particles unite so as to form 
one centre of repulsion out of two or ihore (in which case 
they become oiie gas), I cannot see why rarefaction should 
either decrease or increase this suppQsed affinity. I have 
little doubt, however, as to the fact of oxygenous gas ob- 
serving a diminishing ratio in ascending 5 for, the atmo- 
spheres being independent on each other, their deiisities 5it 
different heights must be regulated by- their specific gravi- 

* The proportion of aaaeom vapour must be understood to be variajj^e 
for any one pW^ '• the oiners are permanent, gr nearly so. 
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ties. Hence, if we take the azotic atmosphere as a standard, 
the oxygenous and the carbonic acid will observe a decreas- 
ing ratio to it in ascending, and the aqueous vapour an 
increasing one. The specific gravity of oxygenous and 
azotic gases being as 7 to 6 nearly, their diminution in 
density will he the same at heights reciprocally as their spe- 
cific gravities. Hence it would be found, that at the height 
of Mount Blanc (nearly three English miles), the ratio of 
oxygenous gas to azotic, in a given volume of air, would 
be nearly as 20 to 80 : — consequently it follows that at any 
ordinary heights the difference in the proportions will be 
scarcely if at all perceptible*. 



XXVII. Experiments on the Torpedo^ ly Messrs. Hum- 
BOi^DT and Gay-Lussac. Extracted from a Letter^ ' 
from. M, Humboldt to M. Berthollet, dated Ronw^ 
15 Fructid. Year 13 f. 

Jl he phaenonienaof electric fish ought to be the subject of 
our renewed researches, with a view to the opinion ok many 
philosophers, who conceive that they are capable of being 
explained upon the principle* of that beautiful theory with 
which Volta has enriched science. You well know, my 
respected friend, what must have been, our anxiety to pro- 
cure the torpedo ; and you will perhaps be astonished that 
I should be so long in writing to you respecting it- At 
Genoa we found some of them, but we were then without 
instruments. At Civita Vecchia we searched for them in 
vain. At last, during our stay at Naples, we procured 
them very frequently, of*- great size, and very vigorous. I 
bhall relate to you, in this letter, the series of experiments 
which M. Gay-Lussac and I have instituted upon the action 
of the torpedo (Raja Torpedo of Linnaeus). M. de Buch, 
a (jerman mineralogist, was present at our experiments. I 
present to you the results which they afforded, and relate 
tlie facts without introducing any theoretical notions. ^ 
Our experiments, wiere principally intended to discover 
those conditions in which the torpedo is unable to commu- 

* Air brought from the sumniii of Kclvelyn, in Cumberland (1100 yards 
above tlie sea —barometer being i'G,60), in July 1804, gave no perceptible 
dirtlrcnce from the air taken in Manchester. M Gay-Lussac determines 
the con^tit ution of r.lr brought from an elevation of four miles to be the same 

..-, i.hit at the earth's vuiface. ' 

• + 1-ro'u Ir.iinics -.v (. uhriiey no. \(j6, 
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nicate those shocks termed electric, although the feeling is 
very different from that which is occasioned by the dis- 
charge of a Leyden phial. Having at hand no other work 
besides that of Aldini, in which he has combined into one 
view the beautiful researches of GeoflFroy with those or 
Spallanzani and Galvani, we shall not have it in our power 
to compare our own labours with those of preceding phi- 
losophers. 

1. Although the power of the torpedo cannot be com- 
pared to that of the gynmotus, it is not less capable of oc- 
casioning disagreeable sensations. A person much in the 
custom of receiving electric shocks, supports with some 
difficulty the shock of a torpedo 14 inches long, and in a 
state of perfect vigour. The gymnotus communicates its 
influence under water, unless when much weakened. 

M. Gay-Lussac has observed, that the action of the tor- 
pedo in this condition is not perceptible^ until it is raised 
above the surface of the water. It is with this fish, as with 
frogs on which Galvanic experiments are made : the cir- 
cumstances under which the contraction takes place, vary 
according to the degree of excitability in the organs. 

2. I have remarked, while in South America, that the 
gymnotus gives the most frightful shocks wiihout making 
any external motion of the eyes, head, or fins : it moves no 
more than one person communicating an idea or sensation 
to another. But the torpedo, on the contrary, moves its 
pectoral fins in a convulsive manner before each shock ; 
and the violence of the stroke is always proportioned to the 
extent of the surface of contact. 

3. The organs of the torpedo, or gymnotus, cannot be 
discharged by us at will, like a Leyden phial or a Galvanic 
pile ; nor does the electric fish uniformly communicate a 
shock when touched. It must be irritated that it may give 
its stroke; for this action depends upon tl'.e will of the 
animal, which in all probability does not always keep its 
electric organs charged ; it charges them, however, with 
astonishing celerity, and is thus able to give a long series 
of shocks. 

4. The shock is felt, provided the animal is disposed to 
give it, when a single finger is applied to a single surface of 
the electric organs ; or when the two hands are placed one 
on the upper and the other on its under surface at the same 
lime. And in either of theSe cases the shock is equally 
communicated, whether the person be insulated or not, 

5. If a person while insulated touches the torpedo with 
l)is finger, it is indispensably-necessary that the finger be in 

Z a immediate 
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immediate contact ; for no shock is communicated when 4 
conducting body, such as si piece of metal, is interposed 
betvi^een the finger and the organs of the fish. Thus we 
may touch the animal with a key, or other metallic instru- 
ment, and experience no shock lu consequence. 

6. M. Gay-Lussac having observed this important fact, 
we placed the torpedo on a plate of metal, so that the in- 
ferior surface of^ its dectric organs was in contact with the 
metal. The hand which supported the plate felt no shock, 
although another person in a state of insulation irritated the 
animal, and when the convulsive motions of its pectoral 
fins plainly indicated very powerful discharges of its elec- 
tric fluid. 

7. If on the contrary a person support the torpedo placed 
on a metallic plate, with his left hand as in the preceding 
experiitient, and with his right touches the upper surface of 
the electric organ, then -a violent shock is felt' in both arms 
at the same moment. 

8. The same feeling is experienced when the fish is 
placed between two plates of metal^ the edges of which do 
not touch, and the person applies a hand to each plate at 
the same instant. 

p. But if in the preceding experiment there exists an 
immediate communication between the edges of the two 
plates, no shock is felt in the arms ; for in this case the 
■ chain of connection between the two surfaces of the organ 
is formed by the plates, and the new communication esta- 
blished by applying the two hands to the plates becomes al- 
together inefficient. 

10. The most delicate electrometer does not indicate the 
state of electrjcity of the organs of the torpedo : it is no 
way affected by any method which we can have recourse to, 
either by bringing it near to the organs, or by insulating 
the fish, covering it with a plate of metal, ana then form- 
ing a communication by means of a wire between the plate 
and the condenser of Volta. Nothing shows here, as in 
the gymnotus, that the animal can modify the state of 
electricity of surfounding bodies. 

11. As electric fish act while in a state of health with 
the same power under water as in the air, we examined the 
conducting properties of this fluid. A number of persons 
having formed a circle of connection between the upper and 
under surfaces of the organs, of the torpedo, no shock was 
experienced till they had moistened^their hands with water. 
The shock is equally felt when two persons who "have their 
right hands applied to the torpedo, instead of taking hold of 

8 each 
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<caeh other's left hands, plunge a pointed piece of raetal into 
a drop of water placpd upon an insulating body. 

12, By substituting flanie instead of a <lrop of water, the 
icommunication is interrupted, and no sensation is expe- 
rienced until the two pieces of ineial t«>uch each other 
within the flame. 

13. We must also observe that ho shock will take, place 
•^either in air or under water, unless we immediately touch 
the body of the declric fish. They are unable to give their 
stroke through a layer of water, however thin ; a fact 
which is the noore remarkable, as we know that in Galvanic 
experiments, where the frog is placed under water^ it is 
sufficient .to bring the silver forceps near to the muscles, 
and that the contraction takes place when the layer of wate;r 
interposed is one or stwo millioietres in Xhickness. 

5uch, my irespected friend, are the .principal observation* 
which we have made upon the torpedo. Experiments 4th 
and 1 0th prove that dhe electric organs of these animals 
manifest no tension or excess of charge. We should rather 
be inclined to compare their action to a chain of small 
licyden phials than to the .pile of Volta. As some commu- 
iiication is always necessary for the occurrence of a shock., 
^nd having received strokes from 'the ^ymnotus through 
very dry cords, I conclude that in the case where this 
jwwerful animal ^pea?<id to^give these violent shocks witlv- 
K)ut the existence vof Any communication, it must have 
^arisen from my impeifect insulation. If tjic torpedo acts 
by poles, by an electrical equilibrium which tends -to re- 
establish i4;self, experiments 5th and 6th seem to prove that 
these poles exist ijiear one ^mother upon the «ame surface of 
the organ : /or we feci the shock by toacliiug a single sur- 
face m\ii the finger. A plate iuterposed between the hand 
and the jorgan^6.) re- establishes of itself the equilibrium, 
^and the hand which suppoi^ this ^pla^e feels nothing be-r 
cause it is out of the^urreatof the electric influence. But 
if we suppose a laumber -of poles of diflerent descriptions 
«pon each surface of -the ongan, why is it that, by cover- 
ing these with itwg metallic ^plates the .edges of wliich do 
not touchy and |)lacirig die hands upon these plates, the 
•cq«iilibrium is re-establi€hed thfco^gh ihe medium of the 
arms ? ' WiieRefore, ijt may be asked, does not the positive 
electricity of the inferior siirlace seek, at the moment of 
explosion, the negative electricity of the uedghbouringpole? 
.and wherefore does it find it only in the superior surface of 
Itbe electric organ ? These difficulties a^e perhaps not in- 
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sutnountable, but the theory of these vital actions require* 
still farther research. Geoffroy* has proved that rays, 
which dp not exhibit any marks of electricity, possess or- 
gans yery^ analog6us to those of the torpedo. The least 
injury of the brain of this animal prevents its electrical 
action. The nerves, therefore, without doubt, act the 
chief part in the production of these phaenomena; and the 
physiologist, who takes a general and enlarged view of the 
vital actions, would with reason oppose the ideas of the 
philosopher, who conceives he can explain the whole bv 
the contact of the albumino-gelatinous pulp with the ten- 
dinous septa which nature has combined in the formation 
of the organs of the torpedo. 



LXVIII. Notices respecting New Book^. 

JL HE Philosophical Transactions of the Royal Society of 
London for 1605, Part II., contain the following papers: 

1. Abstract of Observations on a Diurnal Variation or the 
Barometer between the Tropics. By J. Horsbufgh, Esq.-r- 

2. Concerning the Difference in the Magnetic Needle, on 
board the Investigator, arising from an Alteration in the 
Direction of the Ship'^ Head* By Matthew Flinders, Esq* 
Commander of His Majesty's Ship Investigator.-^S. The 
Physiology of the Stapes, one of the Bones of the Organ 
of Hearing; deduced from a comparative View of its 
Structure and Uses in different Animals. By Anthoi^y 
Carlisle, Esq. F. R. S. — 4. On an Artificial Substance 
which possesses the principal characteristic Properties of 
Tannin. By Charles Hatchett,Esq. F.R.S.— 5. The Case 
of a full grown Woman in whom the Ovaria were deficient. 
By^Mr. Charles Pears, F.L.S, — 6. A Description of Mal- 
formation in the Heart of an Infant. By Mr. Hugh 
ChudleighStandart. — 7. On a Method of analysing Stones 
containing fixed Alkali, by means of the Boracic Acid. 
By Humphrey Davy, Escj. F.R.S. — 6. On the Direction 
and Velocity of the Motion of the Sun and Solar System. 
By William Herschel, LL.D. F.R.S.-^g. On the Repro- 
duction of Buds. By Thomas Andrew Knight, Esq. 
F.R.S. — 10. Some Account of Two Mummies of the 
Egyptian Ibis, one of whi'ch was in a remarkably perfect 



• For M. Geoffrey 'i pcpffx, sec Phil Mag. vol. rv. p. 12^. 
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State. By John Pearson, Esq. F. R. S. — 1 1 . Observations 
on the singular Figure of the Planet Saturn. By William 
Herschel, LL.D.F.R.S. — 12. On the Magnetic Attrac- 
tion of Oxides of Iron. By Timothy Lane, Esq. F.R.S. 
— 13. Additional Experiments and Remarks on an Artifi- 
cial Substance, whiich possesses the principal charac- 
teristic Properties of Tannin. By Charles Hatchett, Esq. 
F.R.S. — 14. On the Discovery of Palladium, with Ob- 
servations on other Substances, found with Platina. By 
WiUiam Hyde Wollaston, M.D. F.R.S.— 15. Experi- 
ments on a Mineral Substance, formerly supposed to be 
Zeolite, with some Remarks on Two Species or Uran-glim- 
mer. By the Rev. William Grcgor. 

Several of the above papers have been laid before our 
readers in our last and in the present number. 

The Royal Society of Edinburgh has published the con- 
clusion of its 5th volume. It contains the following pa- 
pers : 1. On the Origin and radical Sense of the Greek 
Prepositions. By Mr. James Bonner. — 2. Experiments on 
the Contraction of Water by Heat, at low Temperatures. 
By Dr. Thomas Charles Hope (published in our present 
volume, p. 133). — ^3. The Historv of the Society, consist- 
ing of the following Articles : — fiiunial Variations of the 
Barometer. By Mr. Playfair. — Aurora Borealis observed in 
Day-Light. By the Rev. Dr. Patrick Graham. — Phseno- 
menon of Two Rainbows intersecting one another. By 
Mr. Playfair.— On the Combustion of the Diamond. By 
Sir George Mackenzie, Bart. — Remarks on the Basalts of 
the Coast of Antrim. By the Rev. Dr. Richardson. — Rule 
for reducing a Square Root by a continued Fraction. By 
James Ivory, Esq. — Singular Variety of Hernia. By Mr. 
Russel. — Concerning the Chartreuse of Perth. By the 
Abbe Mann.—^Explanation of the Old Word Skull or SkolL 
By the Rev. Dr. Jamieson. — Biographical Account of the 
late Dr. James Hutton. By Mr. Playfair. — Minutes of 
the Life and Character of Dr. Joseph Black. By Dr. Fer- 
guson. — Appendix. — List of Members elected since the 
Publication of the last Volumc^-^List of Donations. 

The Literary and Philosophics^l Society of Manchester, 
to \yhich the philosophicfil world was before indebted for a 
number of valuable papers published at different periods, in 
five volumes, h^s just pnblished another volume, being the 
first of a new series. Its contents are : — 1 . An Essay Phy- 
siological and Elxperimental on the Effects of Opium on the 
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Living System. By William Alexander, M.D. — 2. Ovl 
the IVIachinery of the Ancient Epic Poem. By the Rer. 
G. Walker, F.R.S.— 3. Observations on the Effect of 
Madder Root on the Bones of Animals. By Mr. B. Gibson. 
— 4. On the Use and Abuse of Popular Sports and Exer- 
cises, resembling those of the Greeks and Romans, as a 
i:iational Object. By S. A. Bardsley^ M.D. — 5. Reverie;" 
-considered as connected with Literature j an Essay^ By 
the Rev. Johnson Grant, A.B. — 6. Experimental Inquiry into 
the Proportion of the several Gases or Elastic Fluids consti- 
tuting the Atmosphere. By John Daltou. — 7. On the Ten- 
dency of Elastic Fluids to Diffusion through each other. 
By John Dalton. — 8. On the Absorption of Gases by Water 
and other Liquids. By John Dalton. — 9. A Description of 
a Property of Caout-chouc or Indian Rubber ; with some 
Reflections on the Cause of the Elasticity of this Substance. 
In a Letter to Dr. Holme. By Mr. John Gough.r— 10. Au 
Essay on the Theory of mixed Gases, and on the State of 
Water in the Atmosphere. By Mr. J. Gough. — 11. On 
the Use of the Sutures in the Skulls of Animals. By Mr. 
B. Gibson .-^12. On the Moral Influence of History. By 
the Rev. G. Walker, F.R.S^— 13. Reflections on History 
and on Historians Antient and Modern. By John Hol- 
land.— J 4. On Natural and Moral Philosophy; and the 
proper Manner of philosophizing in both. By the Rev. 
G. Walker, F.R.S.-^15. A Reply to Mr. Dalton's Objec- 
tions to a late Theory of mixed Gases. In a Letter from 
the Author to Dr., Holme. By Mr. John Gough. — 16. Re- 
marks on Mr. Gough's two Essays on the Doctrine of 
mixed Gases; and on Professor Schmidt's Experiments oa 
the Ejcpaasioa of Dry and Moist Air by Heat. By John 
Dalton. 

M. Hermbstaedt, of Berlin, has published the prospcctiii} 
of a work which he intends shortly to lay before the public 
As this work wiH probably prove highly «iseful to calicQ 
printers, and dycrs^ we subjoin a translatioa of the 

PROSPECTUS. 

Having, for a period of six years, made the art of dyeing 
and printmg the constant object of my labours, I have suc- 
ceeded in discovering a considerable number of new mor- 
dants for producing the most beautiful and lasting colouri 
for all sorts of cotton and linen goods; likewise in pro- 
ducing numerous colours f6r copper-plate printing, and a 
great variety, of all tiots aud shades^ for pencilllpg, which. 
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in regard to beauty and quality^ will leave but little room 
for further exertions. 

The time bestowed on these objects, and the expenses 
required for numberless trials, impose upon me the duty 
of endeavouring to obtain a moderate restitution for both. 
I have therefore resolved to publish my discoveries under 
the title of " Discoveries and Inventions for preparing 
new Mordants for Cotton and Linen, in order to produce 
beautiful and lasting Colours ; with Instruction tor pro- 
ducing genuine Colours both for Block and Copper- plate 
Printing, as also for Pencilling in all Shades." 

The whole will be divided under the following heads : 

1. Instructions for determining and preparing such sub- 
stances as are required for the production of new mordants, 
ai^d colours for printing and pencilling. • . 

2. Instructions for compounding new mordants. 

3. Instructions for compounding genuine and beautiful 
colours for printing in all tints and shades. , 

4. Instructions for compounding genuine and beautiful 
colours of all tints for pencilling. 

To those who confide in my abilities and character, I 
offer this work, by way of subscription, at the price of 
three ^ineas ; ana at the expiration of March 1 806 the 
.subscription will be closed, when the printing of it will 
take place, and the price to non-subscribers will then be 
iSve guineas. 

BerUn, S. F. HerMBSTAEDT, 

Dec. 13, 1805. 

Subscribers in London, or other parts of Britain, are re- 
quested to apply, post paid, to Mr. J. Hunneman, No. 6, 
Frith -street, Soho, where subscriptions will be received, 
and proper receipts given. Such as are not masters of the 
German language, are informed that a translation of the 
above work will be undertaken by 

J. HUNNEMAN. 



LiKIX. Proceedings of Learned Societies. 

ROYAL SOCIETY OF LONDON. 

vJn the evening of Thursday, the 9th instant, (his society 
assembled after the Christmas holidays, the right honoura- 
ble Sir Joseph Banks, hart. presidt?nt,in the chair. A sum- 
mary of Mr. Bra,nd6'$ experiments on guaiacum, as men^- 
tioned in our last month's report, was read. lu 100 grains 

of 
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of that substance, according to the analysis of this inge- 
nious chemist, there were (as near as we can recollect) 
22^ grains of water and oil ; of emjT^reumatic oil aCbout 30 J 
carbon 30; lime g; carbonated hydrogen gas about 8. In 
a postscript the author noticed a solution of guaiacum that 
had assumed the appearance of caout-chouc, but when re- " 
duced to the solid form it became brittle. Of the chemical 
accuracy of Mr. Brande*s experiments there cannot be the 
least doubt ; but he has for the present rested content with 
giving only a general analysis, without entering into a de- 
tail of ^11 the constituent principles of this vegetable pro- 
fluct, to which he has very properly given the generic de- 
nomination of extracto-resin. From these experiments, 
and the more profound researches of the very accurate and 
indefatigable Mr. Hatchet t, we may shortly expect to pos- 
sess ample knowledge of the nature and properlies of gums, 
resins, and balsams. 

On the same evening commenced the reading of a letter 
from F. A. Knight, esq. to the right hotiourable Sir Joseph 
Banks, on the descent of the roats, and the elongation of 
the germs, of plants. To the right honourable Presiaent who 
directs, and the philosopher who executes these vegetable 
physiological researches, the public is deeply indebted ; and 
Mr. Knight, perhaps with the exception of Hedwig, is al- 
most the only botanist in Europe who seems to be convinced 
that botany is not a science but as it is connected with the 
physiology of vegetation, and the anatomy of vegetables. 
While other botanists are occupied with fruitless and dis- 
gusting logomachies on terminology, this naturalist mo- 
destly develops the progress of vegetation, the true philo- 
sophy of botany, with an ardour, originality, and accuracy 
of observation, that must eventually produce th^ most be- 
neficial consequences to society. We would not deprive 
. Mr, Knight of the honour of presenting the public with 
the result of his researches in his own terms, by antici- 

!>ating the consequent advantages to^ agriculture m deve- 
oping the best means of administering the most proper 
quai;itity' and quality of food necessary to facilitate the 
growth and augment the size of those plants which ar^ in- 
dispensal)le to animal existence. 

January 1.6, the right honourable the President in the 
chdir, Continuation of Mr» Knight's ixcellent paper on 
vegetable radiation and germination. To determine whe- 
ther the descent of the roots of plants v/as the effect of ^n 
, inherent principle, or the consequence of mechanic^il gra,- 
vitation, the author place.d different seeds in boxes attached 

to 
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to two wheels, one of which was horizontal, and the other 
vertical, turned by a rivulet that runs through his garden. 
One of these wheels performed 150 and the other 250 
rotations in a minute ; a velocity which, rendered the power 
of gravitation equal on both sides of the seed, and pro- 
duced, as the author had expected, the protrusion of roots 
and elongation of germs in all directions. From several 
very decisive experiments to elucidate this fact, he con- 
cludes, contrary to Du tianiel, that gravitation is the sole 
cause of the descent uf roots and ascent of germs, and that 
both diverge in all directions when under the influence of 
equal pressure. His observations also refute the too com- 
mon notipn that the roots of plants have an affinity for 
water, or rather that water attracts them from their accus- 
tomed direction by the nutriment which it affords. Mr. K, 
confirms, however, the generally received opinion of the 
affinity of plants for light. On the reputed tap-root qf 
oaks he observes, that, after examining above 2000 trees^ 
not one of which had such a root, he thinks he shall bft 
pardoned for concluding that it has no existence. Of these 
interxjsting experiments we shall only observe, that, al- 
though the naturaUst has carefully noted the time taken b^- 
the diffiiireot seeds to germinate in the horizontal and ver- 
tical wheels, he has not mentioned what time would have 
been necessary for the same purpose in similar earth sub- 
ject to the usual effect of gravitation. Such a comparison 
made with seeds of all the different qualities capable of ve- 
getating, might develop some facts important to our pre- 
sent system of husbandry. On the same evening also com^ 
menced the reading of a ^' Third Communication on Arti- 
ficial Tannin, by Mr. Haichett." 

January 23, the right honourable the President in the 
chair. Continuation of the above communication. Mr, 
Hatchett found that all gums,i resins, and balsams, yield 
this artificial tanning substance on being treated with nitrio 
acid, as observed in his preceding papers. It appears that 
all these substances yield at one operation a certain* quantity 
of this matter ; but if the process be continued too long 
the product is destroyed, the same as the natural tannin is 
by nitric acid. Mr, Hatchett was not able to ascertawi 
either the specific quantity produceable at once^ nor the 
precise time requisite to disengage the greatest possible 
quantity without injuring the eiitire product. The author, 
animated with this complete success on resinous substances, 
has pursued his researches on a vast variety of vegetable 
ptoductionsj wheuce it appears, that almost all Tcgetidbkii^ 

after 
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after being slightly carbonized and treated with nitric acid, 
yield this artificial tanning substance ; and that oak-bark, 
deprived of its natural tannin in the tanners* pits, by being 
repeatedly charred or roasted, and as often subjected to 
nitric acid, is almost tofally convertible into artificial 
tannin. Horse-chesnuts are alsp transmutablc in a similar 
degree by the same process. 

The reading of the conclusion of this paper was post* 
poned till the 6th of February. 

SOCIETY OF ANTiaUARIES. 

The meetings* and adjournments of this society being the 
same generally as those of the Royal, it of course assembltxl 
as usual on 

January 9th, the vice-president, sir H. C. Englefield, 
bart. M. P. in the chain A drawing of a spear-head found 
at Gringley Carr's Common, Nottingham, in 1803, wa^ 
exhibited. This instrument is evidently of Roman origin ; 
and from the circumstance ofcits having been so long in the 
earth without being discoloured or ru«ted, the learned an- 
tiquary supposed it to have been made of Corinthian brass. 
A similar implement is d^sr^ribed in the ninth volume of 
the Archaeologia, and cori^idered as Roman manufacture. 
With regard to the peculiar equalities and composition of 
these instruments, a very learned and .truly philosophical 
paper by Dr. G. Pearson, published in the Transactions of 
the Royal Society for 1 796, will afford the most satisfactory 
information. From the very accurate chemical analysis of 
this philosopher, it appears that these Roman instruments, 
spear-heads and swords, found in various parts of Eng- 
land, are not brass as commonly alleged, but an alloy of 
copper and tin, in the proportion of ziout 10 parts of the 
former to one of the latter, the specific gravity of .which 
was about 8'500. Greoffroy, indeed, after a number of 
experiments that might beany thing but chemical, flattered 
count Caylus by alleging that they were an alloy of, copper 
and iron ! Such an opinion might have been philosophical 
in the age of alchemy. From the researches or Dr. Pearson 
©n this subject, a report was made by some French chc- 
fliists^ in I8OI5 a translation of which was published lA the 
10th volume^ p. 340, of the Philosophical Magazine. 
There ^re many circumstances that render an intimate 
knowledge of this peculiar alloy so much in use with 
the Romans, highly interesting to the English anti- 
>^uary. Doubtless the Romans, when they pverran this 
oettt]4fy> taught the antient Britons -how to manufacture 

this 



Digitized by VjOOQIC 



Society of Antiqttarm* S6T 

thb most uaefalmeta]. In that ease^ the antient import- 
ance and use of English tin must have been much greater 
than hitherto supposed. But there is a more modem use of 
Ihi^ alloy^ whicn antiquaries have almost wholly overlooked 
or ,very imperfectly understood, and to which we should 
beg leave to call tlieir attention : we mean those engraved 
plates on tomb-stone», and sarcophagi, vulgarly called 
brags, and mjuiy of them actaally are of that metal ; but 
there are mo^e, especially of those n)ade in the 12th, 13th, 
and 14th centuries, of this gunr-metal, or an alloy of copper 
and tin. The churches at St. Albans*, Watford, &c. and 
almost all parts of England, coatain tombs decorated with 
these plates, supposed, perhaps erronemisly, to- be 'of 
Flemish manufacture, ft is not improbabk, indeed, that 
those which are made of brass, and which are almost en- 
tirely consumed with lust, may be of foreign origin, while 
those made of copper and tin have withstood the action of 
the humid atmosphere of vaults upwards of four centuries, 
without aay indication of oxitlatlon or consumption by 
rust. 

On the same evening the indefatigable Mr. Lysons fur- 
nished some curious items sespecting the origin and history 
of sugar. It appears that the antients had nothing but 
honey j and that, till abotat the year 620 of the present 
aera, sugar-caiie was wholly unknown. The discovery i*' 
ascribed to a Venetian, who called it cane-honey. It is not 
above 200 years since refined sugar was first introduced iau> 
Europe from China by the Portuguese and English. 

January 16, the vice-present, sir H. C. Engkfield,, 
bart.in the chair. Several curious extracts from his ma- 
jesty's records in the Tower, by Mr. Lysons, were read, oa 
the prices of drugs and medieines during the reigns of the- 
first Edwards. 

January 23, the right honourable the earl of Leicester, 
president, in the chair. A letter from Mary de Medicis, 
qoeen of fVaiice, i6 her d^ghter, Henrietta Maria, queea 
of Charles the First, was exhibited by Dr. Gaf thshore. It 
contaitied nothing partieular,. but merely a recommenda- 
tion of the bearer to het daughter's attention ► According 
to the usage of that period (i63fi) it was sealed with two- 
seals Untted by a naKow tape or ribbon. Several other 
miscellaneous letters were read, but which w<;re of a na- 
%iae and itnpottaice that do not call for particular notice. 

• Sfl^BrtyleyV Beauties of EngUnd^and Wales. 

PHIIrO- 
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PHILOSOPHICAL SOCIfiTY, BOROUGH OF SOUTHWARK* 

. It gives us pleasure at all times to be able to record the 
formation of societies for the diffusion of knowledge ; and 
it is with much satisfa^ction we announce that one has been 
formed in the Borough which promises to prove useful. 
The society meets at the house of Mr. Snart,, optician, 215 
Tooley- street, a zealous promoter of, and diligent inquirer 
into> every thing connected with natural philosophy. 

MUSHUM ALEXANDRINUM. 

By letters from Petersburgh of the 2 2d December last, 
we are informed that a number of persons have united to 
establish a society under the above name, for the purpose 
of making a collection of works of art of all kinds, and to 
combine with it acollection of the best scientific works and 
journals. This society means to publish' its transactions. 

BAT AVIAN SOCIETY OF SCIENCES, HAARLEM. 

The following particulars are extracted from the prograiii 
of the society for the year 1805 : 

1. The society have received, upon the question which . 
requires ^^ A memoir containing the princi])al facts that 
have been hitherto brought to light by the electric pile of 
Volta, and by the numerous experiments made to ascertain 
its effects,*' an answer in^ Dutch, having for motto Men 
sticki gren eerezuily &c. They have adjudged that this 
memoir indicates strongly the talents of its author, but that 
it cannot receive the prize. They have therefore deter- 
mined to repeat this question ; the answer to be given in 
before the 1st of November 1800. 

2. They have received upon the question— ^^ What are the 
principles in the natural history of fire, respecting the pro- 
duction, communication, and confinement of heat, requi- 
site to determine the most oeconomical mode of employing 
fuel for the different purposes of heating; and how may we^ 
improve, according to these principles, chimneys for warm- 
ing apartment^s, and stoves in kitchens, with a view to 
save,. as much as^ possible, the fuel which is in common 
use with us?" a memoir in German, having for motto, 
Inest in explicatione naturce insatiabilis qucedam e cog* 
m)sceiidis rebus volvptas^ &c. Cicero. 'Hiis memoir ap- 
jpeared to correspond so exactly to the question proposed, 
that the prize was unanimously adjudged to it. On opening 
the letter which accompanied it, the authoj was found to 
be John Joseph Prechtl, of Brunn, in Moravia. 

1 3. They 



Digitized 



by Googk 



Batavian Society of Sciences, Haarlem. 3^ 

3. They have received upon the queetion^ — " What is 
at present known of the causes which occasion the corrup- 
tion of stagnant water ? and are we able to discover, from 
the knowledge wc possess upon this subject, or from any 
thing that can be proved by decisive experiments, the most 
effectual, and at the same time innocent, means of prevent- 
ing the corruption of stagnant water?" two memoirs ; the 
one in Dutch, having for motto, Neque vero negligent iam^ 
&c. Hipp.; the other in French, having as motto, magnam 
mtis partem, &c. Hipp. They have determined to repeat 
the question. The answer to be given in before theist of 
November 1806. 

4. They have received upon the question, — "What light 
has the new chemistry thrown upon the physiolc^y of the 
human body?'* a memoir in Dutch, having for mottOj 
Fita brevisj ars longa, &c.j which was judged too super- 
ficial to receive the prize. 

They have received also upon this question, and upon 
the two following : 

5. " How far has the light thrown by the new chemistry 
upop the physiolo^ of the human body contributed to im«> 
prove the knowledge of certain diseases ? and what useful 
consequences, in any degree confirmed b)r experience, can 
we deduce from it in the practice of medicine ?" 

6^ *^ How fer has the new chemistry tended to furnish 
precise notions with regard to the actions of certain external 
and internal remedies which have been either long in use or 
revived anew ? and what advantages can we derive from a 
more exact knowledge of the^e actions in the treatment of 
^certain diseases?" memoirs in French, having for motto. 
Est modus in rebus* 

The society have determined to propose the following 
questions: candidate^ to deliver their answers by the 1st of 
November 1806 : 

*^ 1. How far has chemistry explained the principles or 
component elements of plants, and more especially of such 
as fiimish food ? and what conclusions can we draw, either 
fipom the knowledge which we already possess upon this 
subject, or from what we; can discover by experiment, aided 
by our knowledge of physiology, with regard to the vege-^ 
tables which are best suited to the support of th^ human 
body both in health and in some diseases ?" 

" 2. Are we enabled, by our present knowledge of 
the elements composing the food of animals, to explain 
satisfactorily the origin of the several principles or consti- 
tuent parts of the human body j as for example, of the cal- 

Vol. 23* No, 92, /w» 1806. A a c«ireQua 
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careous earth, th^ soda, phosphorus, iron. Sec? or are these 
substances introduced into the animal body in some other 
way ? or are there any experiments and observations which 
would lead us to suppose that at least some of those prin- 
ciples, although we are unable to compose or analyse them 
by chemical means, are produced by a peculiar action of 
, the living organs ?*^ In case the author should adopt in his 
answer the last opinion, it will be sufficient that be prove 
clearly the production of one of the above-mentioned prin- 
ciples. 

** 3. What are the facts which our experience has satis- 
ftictorily established regarding the* acceleration of the ger- 
mination of seeds, which Humboldt first attempted by 
sprinkling them with oxymuriatic acid : — as well as regard- 
ing the other methods, Besides common manures and heat, 
^ which have bocn employed to forward the vegetation of 
plants in general and their germination in particular ? how 
far can we explain, by the physiology of plants, in what 
maimer these methods act ? what assistance can we derive 
from our knowledge upon this point, in our further re- 
searches regarding either the means already had recourse to 
and others ? and what advantage can we reap from the 
facts already ascertained on this subject, in the cultivation 
of useful vegetables i" - ^ 

The following questions continue to be proposed for an 
unlimited time : 

** 1 . What have we learnt by experience respecting the 
utility of certain animals which are apparently noxious, 
especially in the Low Countri;es ? and what precautions are 
to be observed regarding their extirpation }*' 

*^ 2. What are the indigenous plants hitherto least known 
for their virtues, which may be advantageously admitted 
nito our dispensaries, and which may supply the place of 
foreign remedies?'' 

The memoirs which the society expects upon this ques- 
tion, must exhibit not only the virtues and advantages of 
these indigenous remedies, according to testimonies frpra 
foreign countries, but also according to proofs and observa- 
tions made originally in our own provinces. 

^* 3. What indigenous plants, hitherto not in use, can 
be employed for the purposes of wholesome nourishment at 
a low price ? and what nutrient plants from other countries 
can be cultivated- here with the same view ?'' - 

^^ 4. What indigenous plant;^, hitherto not used as dyes, 

may be made to yield, according to accurate experiments, 

good colours, the preparatipn and use of which might be 

7 ... . introuMced 
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introduced with advantage ? and what foreign plants might 
be profitably cultivated in the more barren and waste lands 
of this republic, with a view to the extraction of dyes ?" 

The society repeat again, that according to the decree 
p»assed in the anniversary^ sitting of 1798, they will con- 
sider at each anniversary sitting the papers that have been 
communicated since the last meeting, which are not an- 
swers to questions proposed by the society ; and that if 
there be found among them one treating of some branch of 
physics, or natural history, which merits a particular re- 
ward, they will adjudge to that memoir, or, if there bt 
several of them, to the paper which shall appear most in- 
teresting, a silver medal having the usual device of the 
society, and in addition a gratification of ten ducats. 

The answers may be made in Dutch, French, Latin, or 
German, but only in Roman characters : the>' must be 
accompanied by a sealed letter containing the name and 
address of the author, and sent to M. Van Marum, secre- 
tary to the society. 

The prize destined for the memoir, which in the opinion 
of the society shall contain the best answer to any one of 
the Questions above mentioned, is a gold medal, having the 
usual device of the society, and on the border the name of 
the author, with the year in which he received the prize, or 
thirty ducats, at the option of the person to whom the me- 
dal shall have been decreed. 



LXX. InielUgeJice and Miscellaneous Arikle'i, 

VACCINATION. 

XJy a calculation of ten years from January 1st 1791 to 
January 1st J 801, it appears that the avcra^:c nunil)cr of 
deaths at Vienna was 14,6(>0, out oi which were S35 chil- 
dren of the small-pox. In 1801, the period In which vac- 
cination began to be introduced, out (jf 1.5,101 only 1^4 
children fell victims to the small-pox: in ISOtJ, out of 
14,522 only 61 ; in 1803, the number out of 14.385 was 
only 2/ : and in 1804, out of 14,035, no more than 2. 

At one of the late meetings of the original Vaccine Pock 
Institution, Broad- street, Golden- square, the subject' of 
the antivaccine publications was discussed ; and it was de- 
termined, that whatever unfortunate events might have 
occurred, the practice at this institutio'n was uniformly as 
favourable, with regard to the fact of security against the 
small-pox, as could be expected from variolous inoculation. 

A a 2 But 
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But in order to provoke the communication of failuvea^ and 
to give a further proof to the public^ of con€dence, the? 
following certificate was directed to be offered to each 
inoculated patient, deeming it ju^ to employ the small 
funds of the institution in disabusing the public with regard to 
co\y-pock inoculation, if adverse satisfactory evidence can be 
procured, or, if otherwise, in establishing the new practice. 
Original Vaccine Pock Inslitutumy Broad-^tree^^ 
Golden' Square, January 17, 18€(6. 

This is to p^rtify th£^t %. C. aged two months, residing 
at K. has been duly vaccinated at this institution as. re- 
ported in .our register at No. 

Be it known, that in case the aforesaid E. C. §hall 
take the small-pox, t^e ^me being satisfactorily proved on 
examination of the disease by three or more of the medical 
officers of the institution, he shall be entitled to the sum or 
five guineas from the funds of the institution, on the pre- 
sentation of this certificate J to be paid at the first quarterly 
court subsequently to the application. 

Immediate notice must be sent to the secretary at the 
institution on the first appearance of the small-pox. 

*^* Preserve this testimonial for the purpose of claim. 

GEORGE Pearson, M.Dj. 
Thomas Nelson, M.D. 
John Doratt, Surgeon. 

ASTRONOMY. 

J'alle of the right Ascension and Declination of Ceres 
and Juno , for February \S0^. 
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Pallas is too low to be seen. 
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. dri the 22d of October, M, Huth, of Frankfort on the 
Oder, at three o'clock in the momihgy discovered a comet 
in the hinderaiost foot of the Grreat Bear, betwixt the stars 
y and J. It could hardly be seen with the naked eye, but 
was very visible with a common teledcope. In size and 
brightness if resenibled the great nebulous spot in Andro- 
meda, except that it was aiihost circular. At fbqr A, M. 
its right ascension was about 166^ 30\ with 30^ 4(/ de- 
clination north; and in an hour after, the forther was \66^ 
32', and the latter 33® 32'. Its course is therefore southerly, 
and somewhat westerly. When liiagnified 350 times, it 
did not show any nucleus. 

The same comet was discovered on the fallowing day by 
professor Bode, at Berlin^ between two and three o'clock in 
the morning, at ^ of the Great Bear; Right ascension 
174"^ 25', and 276^ 4& north declination. 

WOOD. 

The following particulars are transcribed from a letter of 
John Templeton, esq. published in the third volume of the 
Transactions of the Dublin Society : 

*^ It is said that there has been no limber found at Botany 
Bay but what sinks in water. The Robinia Pseudo-Aca- 
cia, or locust-tree of North America, is esteemed beyond all 
others for the durability of its timber, when exposed to tlie 
weather, and for making trenncls or wooden pins for fasten- 
ing the planks of ships. Luckily in light soils it thrives 
• well in Ireland, and sends forth suckers by which it is easily 
propagated. It crows with great cjuickness ; I have had 
^qme, which made shoots five and six feet in a season, in 
a sandy soil. They arc not injured by our severest frosts 5 
but care must be taken to place them in such situations as 
that they will not be exposed to high winds, which often 
break their branches. * 

The Fagus Castanea, or sweet cheshut, is among our 
most beautiful trees of quick growth in a sandy or light 
loamy soil. There are four on my farm of considerable 
size ; one is above eleven feet in girt, growitig rapidly j and 
yet there is reason to believe them about a hundred yeari 
old. The timber is esteemed the best of European growth, 
for a great variety of uses. In the southern parts it is pre- 
ferred for wine casks, as it is not apt to warp or shrink. 
In England it is reckoned the best for hop- poles, as even 
young poles stand wet and dry better than any other. It* 
durability has been pivtty well determined by an experiment 
related in Young's Annals of Agriculture. 

^ Inch and half planks of trees from thirty to forty-five 
A a 3 ' years 
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years growth, after ten years standing in the weather, were 
examined, and found in the following state and condition : 

Cedar, perfectly sound. 

Larch, the heart sound, but sap quite decayed. 

Spruce fir, sound. 

Silver fir, in decay. 

Scotch fir, much decayed. 

Pinaster, quite rotten. 

Chesnut, perfectly sound. 

Ahele, sound. 

Beech> sound. 

Walnut, in decay. 

Sycamore, much decayed. 

Birch, quite rotten. 

Young's Annals of Agriculture, vol. vi. 256. 
A piece of a branch cut oft', and put in as a gate-post 
twenty-five years ago, is yet perfectly sound, even at the 
surface of the ground, a time that, I believe, would have 
rotted the best oak. Another property which recommends 
■chesnut is, that it stains wdl, with a decoction of logwood 
and Brazil-wood, with alum water, varying the proportions 
4t will. I have imitated mahogany so as to deceive most 
people. - 

MEDICAL AND CHEMICAL LECTURES. 

On Thursday, February 6th, a Course of Lectures on 
Physic and Chemistry will recommence at the Laboratory, 
Whitcomb-street, Leicester-square, at the usual morning 
hours, by George Pearson, M.D. F.R.S. &c. 

LIST OF PATENTS FOR NEW INVENTIONS. 

To Joseph Fletcher, of Horsley, in the county of Derby, 
needle-maker ; for a machine for raising water. Dated Ja- 
nuary 23, 1 806. 

To George Barton Alco^k, of the city of Kilkenny, in 
that part of the united kingdom of Great Britain and Ire- 
land called Ireland; for certain improvements in lamps. 
Dated Januar)' 22. 

To John Dobl)s Davies, of New Compton-street, in the 
county of Middlesex, gentleman; for a saddle bar on an 
improved construction, which he denominates the motion 
saddle bar. Dated January 22\ 

To Robert Berrinian, of Spcen, in the county of Berks, 
wheelwright; for a machine for preparing land for the 
reception of seed, which he is confident will prove of the 
utmost -advantage to agriculturists in sowing corn, in pro- 
ducing a regular and more abundant crop, and in enabling 
the farmer, at an easier rate, to keep his land free from all 
kinds of weeds. Dated January 22. 

MfiTEOa- 
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meteorological table, 
By Mr. Carby^^f the Strand, 
JFbr January 1 806. 
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Thermometer, j 


Height of 

the Barom. 

Inches. 


Degr ees of Dry- 
ness by LciJic's 
Hygrometer, 




Days of the 

Mouth. 


00 '^ 


c 

1 


j2 

-Si 


Weadier. 


Dec, ^7 


34^ 


40^ 


32^ 


29-87 


r 


Fair 


28 


34 


40 


44 


•80 





Rain 


29 


47 


51 


49 


•82 





Rain 


30 


51 


52 


53 


•89 





Rain 


31 


53 


53 


49 


•82 


5 


Cloudy 


Jan. 1 


43 


43 


48 


•70 


5 


Cloudy 


2 


36 


39 


35 


•80 


8 


Fair 


3 


35 


38 


32 


•82 


6 


Fair 


4 


33 


41 


49. 


•80 





Rain 


5 


40 


44 


49 


•88 


\^ 


Fair 


6 


49 


53 


46. 


. ^85 


9 


Cloudy 


7 


^9 


48 


48 


30-00 





Rain 


. 8 


47 


49 


38 


29*50 


20 


Fair 


9 


39 


44 


40 


•57 


18 


Fair 


10 


36 


41 


3.5 


28^72 


17 


Fair; a storm 
in the morn- 
ing, with 
thunder 


U 


37 


41 


36 


29-10 


20 


Fair 


12 


36 


39 


36 


28-65 





Rain 


13 


36 


39 


33 


29-65 


10 


Fair 


14 


40 


43 


39 


•60 


12 


Fair 


15 


41 


45 


45 


•49 


22 


Fair 


16 


50 


46 


40 


•01 





Stormy 


17 


36 


44- 


33 


•70 


21 


Fair 


18 


38 


44 


49 


'85 


O 


RaiR 


19 


43 


49 


44 


•68 


24 


Fair 


20 


51 


54 


47 


•52 





Rain 


n 


50 


5b 


46 


•82 


15 


Fair 


22 


49 


53 


46 


-^•92 


7 


Cloudy 


23 


59 


50 


47 


•,at* 


23 


Cloudy 


24 


48 


51 


40 


' ^52 


21 


Fair 


25 


39 


44 


37 


•60 


24 


Fair 


26 


35 


41 


36 


•25 


4 


Cloudy 



N. B. The barometer's height is taken at noon. 
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